














RTE UETTITT MMT Me 








———— — 


; = 


“||| THE JOURNAL OF 
























































= 
3 
= 
spot i = 
ap- 4 || = 
| = 
tem z 
ver, | = 
eing : 
ued = 
‘ent ; = 
| || VOL. IV APRIL 1923 No. 4 2 
tree, i 4 Senn : = 
De- = 
2 
wed = 
ican = 
lish = = 
| Hy 
ter =| = 
IOY t4 = 
ther | | = 
rec i ; | Ei 
than = 
ases = 
that 4 ] =H 
thor |: | = 
eans l = 
by | = 
= | 4 
ncer = = 
wed = 
4 
> of = 
later $ | 
hese | 4 
ance i \ 
rade is 
vant : 
tasis : 
one 
arm 
and 
Ived 
















| not : 
. b 
nese 
d of 


ywth 


curs 








PUBLISHED MONTHLY BY 


THE RADIOLOGICAL SOCIETY 


OF NORTH AMERICA 
AT OMAHA,NEBRASKA 





























AUT HINPSLONGEELANCONTANEOTUCEUADECEGUUODANANVARDUANGUAUUODODIDPEREREDOGAUUGRUELLGU OO) EGTNTAUDEEDOLENTODECOVELENUDAADOERDUE/ALERDETRUGALEYOOUUNDTOUEELAEIDAT NEA 











I 


BY. 


PT 





<2 













































































THE INCREASING USE 


secure satisfactory results with the 

early X-Ray machines, technical operat- 

ing skill was required that few could be ex- 
pected to possess. 

Through research and development, con- 
ducted year in and yearout, the Victor X-Ray 
Corporation has developed X-Ray machines 
calling for the minimum of technical knowl- 
edge concerning operation, leaving the physi- 
cian free to devote his skill to interpretation, 
diagnosis and treatment of diseases. 

The improvements that have been steadily 
made in Victor machines have made it possi- 
ble for any physician to equip himself to 
render greater service to his clientele. Prac- 
tically no piece of apparatus at the command 
of the physician is more easily operated than 


the modern Victor X-Ray machine; none has 
greater potentialities for aid. 

To assist the physician in making the most 
of his X-Ray equipment, the Victor X-Ray 
Corporation maintains Service Stations in the 
principal cities. They may be called upon ata 
moment's notice when a machine needs atten- 
tion, so that it is not necessary to engage in 
long correspondence with a distant factory or 
to call in a local electrician who may be 
wholly ignorant of X-Ray apparatus. 

Any Victor Service Station will gladly send 
a trained technical representative to a physi- 
cian who may wish to inform himself concern- 
ing X-Ray equipment for his practice and to 
give him the benefit of our long experience 
in this highly specialized field. 


VICTOR X-RAY CORPORATION, Jackson Blvd. at Robey St., Chicago 
Sales Offices and Service Stations in All Principal Cities 
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A New Technique for the Positive Identification of the 
Sphenoid Sinus and the Ethmoid Cells’ 


AMEDEE GRANGER, M. D. 


Ofhcier d’Academie; Professor of Radiology, ‘Tulane University Post-Graduate Medical School. 
Chief of the X-Ray Service of the Charity Hospital 


| REGRET that time will not permit 

me to review the excellent work 
done by others in this important field, 
but constrains me to limit my remarks 
to a brief description of the experiments 
which I have made on dried skulls and 
in one instance on the head of a living 
subject, and to show you the results 
obtained on these and on patients suf- 
fering with diseases of the accessory 
sinuses. 

I was induced to make these experi- 
ments because of not being satished 
with the results obtained with the 
various techniques recommended. I had 
found that the diagnosis of disease of 
the sphenoid sinus could not be made 
with any degree of certainty, and in 
fact I could not be certain always of 
the positive identification of this sinus 
and of the ethmoid cells by known 
methods. Added to these difficulties 
were the ones of not being able always 
to show the same landmarks on skia- 


*_Read at the Annual Meeting of 
the Radiological Society of North 
America, Detroit, Dec. 8, 1922. 





Fig. 1—(A) Author’s head rest. (B) Sectional view of 
skull D resting on angle block in the position for 
making 107 degree angle skiograph. 
view of the same skull resting on angle block in the 
position for making the 23 degree angle skiograph. 
The filled sphenoid sinus and the posterior and an- 
terior ethmoid cells can be plainly made out. The 
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graphs of different heads and indeed 
not always on the same head when made 
at different times. 


These last difficulties were unques- 
tionably the result of some change, no 
matter how slight, in the position of the 
head and of the tube when the several 
exposures were being made. Conversa- 
tions and correspondence with con- 
freres brought out the fact that they 
were experiencing the same difficulties. 


I was very fortunate while carrying 
out these experiments, in obtaining the 
cooperation of Dr. L. S. Gaudet, Lec- 
turer on the Anatomy of the Ear, Nose 
and Throat in the Post-Graduate 
School of Medicine of Tulane Univer- 
sity, who prepared the dried skulls, 
and filled the sphenoid sinus and the 
ethmoid cells with the opaque sub- 
stances; and of Dr. G. J. Taquino, 
Assistant Professor of the Ear, Nose, 
and Throat in the same school, who 
furnished most of the clinical material 
for this study and who filled the sphe- 
noid sinus of the living subjects with 
opaque material. 
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(C) Sectional 


Too many thanks cannot be ren- 
dered to both these gentlemen for their 
unfailing interest and their invaluable 
assistance, without which this accurate 
and exhaustive study of the sphenoid 
sinus and the ethmoid cells could not 
have been made. 

I wish also to render thanks to my 
technician, Mr. Guy R. Buisson, who 
developed the films and made the re- 
ductions and lantern slides, for his 
painstaking and efficient assistance. 


First EXPERIMENT 

A dried skull was sawed through 
the sagittal plane, just to one side of 
the nasal septum thus exposing to full 
view the sphenoid sinus and the eth- 
moid cells. On the right side, the sphe- 
noid sinus was filled with plaster of 
Paris and the posterior ethmoid cells 
were filled with Mellotte’s metal, and 
on the left side, the anterior ethmoid 
cells were filled with amalgam, after 
which the two halves of the skull were 
glued together. 

Numerous skiagraphs of the skull 
were made in the postanterior position 
beginning first with the accepted 25 





path of the central rays, indicated by the vertical 
black line, is through the anterior ethmoid cells in 
C and through the upper portion of the sphenoid 
sinus in B, and the difference in the relative positions 
of the sphenoid sinus and the posterior and anterior 
ethmoid cells is seen in the 23 degree and 107 degree 
angle views is explained at once. 








and 13° angles and then varying the 
position of the head and tube until the 
desired results were obtained. 

To facilitate our work we had made 
out of wood and beaver board two 
light weight angle blocks of 25 
13° respectively. 


But our success was due mainly to 


and 


the use during these experiments of a 
head rest which I had previously de 
signed and which had proved of inesti 
mable value when making postanterio! 
views for the examination of the acces 
sory 

This head rest (Fig. 1A) 


of a sheet of bakelite, with a triangular 


sinuses. 
consists 


hole cut for the attached to a 


nose, 
wooden frame '% inch high and about 
44 inch wide, the whole surrounded by 
a strip of wood '% inch thick and '4 
inch deep. By these means the bake 
lite sheet upon which the head will rest 
can be securely held over a film holder 
or cassette and at the same time kept 





Pig. 2—Sku!l 


materials. (A) Posterior anterior view 23 degree S, sphenoid sinus 
angle: X upper boundary of the sphenoid sinus. (B) terior ethmoid cells. 
Posterior anterior view 107 degree angle: Y, upper sinus. 


Pig. 3—Skull B: 


gree angle: X upper boundary of sphenoid sinus. 
Posterior anterior view 107 degree angle; 
(C) Lateral view; O, an- 
terior boundary of sphenoid sinus; Z, boundary line 


boundary of sphenoid sinus. 
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A, with the sphenoid sinus 
posterior ethmoid celJs on the right side and the an- 


terior ethmoid cells on the left side filled with opaque 


(A) Posterior antericr view 23 de- 





FOR SPHENOID SINUS AND ETHMOID 
a distance of '4 inch When 
the nose is placed in the hole cut out 
in the bakelite sheet—the size and po- 
sition of this hole having been care 
fully head is auto- 
matically centered on the same part of 
the film, the soft 
can be compressed without pain or dis- 


away. 


determined—the 


tissues of the nose 


comfort and what 1S much more im- 


portant, the head now rests on the su 
glabella. 
little in 


maxilla and_ the [we 


fixed 


per.or 


constant points, varying 
heads of different sizes and shapes, now 
ifford good firm support to the head, 
doing away entirely with the tendency 
to pivot either in the direction of its 
longitudinal or transverse diameter, a 
tendency always present when the nose 
is one of the two points on which the 
head rests. 

Chis was definitely and abundantly 
proved during our experiments with the 
skulls. By making use of the 


rest 


dried 


} 1 
head described above, we were 


and the 





(B) s 


; i ° 
Y, upper sphenoid sinus 


sinus. 


boundary of sphenoid sinus. 
anterior boundary of sphenoid sinus. 
between the anterior and the posterior ethmoid cells. 
. P, posterior ethmoid cells. 


terior ethmoid cells. 
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able to reproduce skiagraphs identical 
in every particular as often as desired 


LANDMARKS 


As a result of these experiments, | 
present for your consideration Figure 
2A, a postanterior view of a skull rest 
ing on a 23° angle block. The shad 
ows cast by the filled sphenoid sinu: 
and by the ethmoid cells are clearly 
brought out and can be readily seen 
You will observe (1) that the sphenoid 
shadow is bounded above by the line 
X. This line X is formed by the an 
terior border of the optic groove, and | 
the upper roots of the lesser wings of 
sphenoid. 
the lesser wings of the sphenoid can be 
seen continuing outwards through the 
orbits; (2) that as is nearly always 
the case one sphenoid, the right one in 
this skull, is larger than the other; (3) 
the anterior ethmoid cells are situated 


The shadows produced by 


just below the frontal sinuses. 





(C) Lateral view: O, 
Z, boundary line 


A, an- 


M, maxillary sinus. F, frontal 








between the anterior and the posterior ethmoid cells 


P, posterior ethmoid cells. A, an 
M, maxillary sinus. F, fronta! 
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Figure 2B is a postanterior view of 
a skull resting on a 107 
It shows the sphenoid sinus and the 


angle block. 


groups of ethmoid cells appropriately 
marked, clearly defined, and lim- 
ited by the different densities of the 
opaque substances with which they are 
filled. You will observe that the sphe 
noid shadow is bounded above by the 
curved line Y. This line which I con 
sider the most valuable landmark is 
formed by that portion of the bony 
wall of the sphenoid called the optical 
groove. It curves downward on each 
side towards the optical foramen and 


the anterior clinoid processes. 


Making use of my head rest, in 
order to have the head rest firmly on 
the superior maxilla and the glabella, 
and with the 17 
so as to give the head an inclination of 
difficulty 


angle block placed 


107 n whatever Was ex 


ae, ae 








Pig. 4—Skull B, with the sphenoid sinus and the eth- 
moid cells filled with opaque materials on the left 
Postanterior view of 23 
X, upper boundary of sphenoid sinus. 
anterior view 107 degree angle; Y, upper botundary of 


side. (A) 
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Fig. 5—Skull C: 


(A) Posterior anterior view 23 de- 
gree angle; KX, upper boundary of sphenoid sinus. 
(B) Posterior anterior view 107 degree angle; Y, 
Upper boundary of sphenoid sinus. (C) Lateral view; 
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perienced in making post-anterior skia- 


graphs showing the very important 


landmark described above. 

further that the 
shadow of the filled ethmoid cells is 
bounded above by a line formed by 


You will observe 


the lesser wing of the sphenoid and 
which extends outwards and usually 
upwards; and its inner boundary is 
indicated by the vertical line formed 
by the superior turbinate bones. The 
posterio1 cells lie above and the an 
terior cells below the shadow of the 
middle turbinate bones. 

Figure 2C, 
same skull, shows the shadow of the 
filled sphenoid bounded anteriorly by 


the curved line formed by the shadow 


the lateral view of the 


of the greater wing of the sphenoid. 
This line which serves as the anterior 
boundary of the middle cerebral fossa 
also serves as a fairly constant and ac 


ephenoid sinus 


degree angle; 
(B) Posterior 
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between the 
sphenoid shadow and that of the pos- 
A line Z arbi- 
trarily drawn along the posterior bor- 
der of the orbital process of the malar 
as a fairly accurate boundary 
between the posterior and the anterior 
ethmoid I doubt 
whether a more practical boundary line 
found because although the 
shadow produced by the anterior eth- 
moid cells is usually larger than that 
produced by the posterior cells on ac- 
count of the larger number of the for- 
mer, it happens not infrequently that 
the posterior cells are of such large size 
that they produce a shadow as large 


curate boundary line 


terior ethmoid cells. 


serves 


groups olf cells. 


can be 


and even at times, larger than that pro- 
duced by the anterior cells (Fig. 2) 

Three other skulls were obtained— 
Skulls B, C, D—and it can be seen 
from their photograph (Fig. 9) that 





(C) Lateral view; O. anterior boun- 
dary of sphenoid sinus; Z, boundary line between the 
anterior and the posterior ethmoid cells. S, sphenoid 
sinus. P, posterior ethmoid cells. A. anterior ethmoid 
cells. M, maxillary sinus. F, frontal sinus. 
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QO, anterior boundary of sphenid sinus; Z, boundary 
line between the anterior and posterior ethmoid cells. 
S sphenoid cells. 
terior ethmoid cells, M, maxillary sinus. F, frontal 


P, posterior ethmoid cells. A, an- 
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they varied greatly in size and shape. 
They were each sawed in the sagittal 
plane the same as Skull A, but this 
time it was decided to fill the sphenoid 
sinus and the two groups of ethmoid 
cells on the same side provided that 
three substances opaque to the x-rays 
could be obtained which would pro 
duce shadows of different densities so 
that these could be differentiated on 
the skiagraphs. 

After considerable experimentation, 
it was found that this could be done 
by filling the sphenoid sinus with plaster 
of Paris, the posterior ethmoid cells 
with a thick paste of sapolin and the 
anterior ethmoid cells with zinc oxide 
powder worked into a paste with oil of 
cloves. A study of Figures 3 and 4, 





Pig. 6—Skull C, with the sphenoid sinus and the eth- 
moid cells filled with opaque materials on the left side. 
(A) Anterior view 23 degree angle; X, upper boundary 
of sphenoid sinus. (B) Posterior anterior view 107 
degree angle; YY, upper boundary of sphenoid sinus. 
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Pig. 7—Skull D: (A) Posterior anterior view 23 de- 
gree angle: X, upper boundary of sphenoid sinus. 


5 and 6, 7 and 8, sets of skiagraphs 
made of skulls B, C, and D, respect- 
ively, before and after the sphenoid 
sinus and the ethmoid cells were filled 
with the substances mentioned above, 
(1) that by 


employing the tec hnique recommended, 


demonstrates conclusively : 


it was possible to duplicate the skia- 
graphs with great precision; (2) that 
the skiagraphs of these three skulls do 
not show as great differences in then 
appearance as then photographs do 
(Fig. 9); and (3) that the important 
landmarks previously described can be 
readily and positively identified. 

A careful study of Figure 11, a set 
of skiagraphs of the head of a normal 
individual 
technique and showing clearly all the 


made by employing this 


b 


WEW ORLEANS.LA. 
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should prove 


landmarks described, 
highly instructive. 
Figure 10, a set of skiagraphs of 
the head of a patient on whom a rad- 
ical operation for frontal, ethmoid and 
sphenoid sinusitis was performed sev 
eral months ago, and in whose sphenoid 
sinus a thick paste of bismuth was 
packed through an unusually large 
opening resulting from the radical op 
eration, is most interesting because it 
proves in the living head the accuracy 
of the landmarks obtainable with the 
method of examination recommended. 
It will be observed that the shadow 
produced by the bismuth paste (Fig. 
10) lies below line X (the upper 
boundary of the sphenoid sinus in po- 
sition A); below the curved line \ 
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(C) Lateral view; O, anterior boundary of sphenoid 
sinus; Z, boundary line between the anterior and the 
posterior ethmoid cells. S$, sphenoid sinus. P, pos- 
terior ethmoid cells. A, anterior ethmoid cells. M, 
maxillary sinus. 


F, frontal sinus. 


ORLEANSSLA. 


O, anteriar boundary of sphenoid sinus; Z, boundary 
line between the anterior and the posterior ethmoid 
cells. 8S, sphenoid sinus. P, posterior ethmoid cells. 


(B) Posterior anterior view 107 degree angle: Y, A, anterior ethmoid cells. M, maxillary sinus. F, 


upper boundary of sphenoid sinus. (C) Lateral view: 
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frontal sinus. 
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(the upper boundary of the sphenoid 
sinus in position B); and behind the 
curved line O (the anterior boundary 
of the sphenoid sinus in position C). 

It will be observed further that the 
opaque shadow does not reach the lines 
X and Y because the hyperplastic 
changes in the mucous membrane lining 
the sphenoid sinus prevented the _bis- 
muth paste from getting closer to its 
bony wall. These hyperplastic changes 
are clearly shown in the very marked 
increased density to be seen below the 
sphenoid curve Y. 

INTERPRETATION AND DIAGNOSIS 

When studying Figures 4, 6, 8, 
of the filled skulls, it must be noted that 
the shadows of the filled sinuses occupy 
the following order from above down 
wards, viz: Anterior Ethmoid, Pos- 
terior Ethmoid, Sphenoid in Posi- 
tion A (23° angle) and Sphenoid, 
Posterior Ethmoid, Anterior Ethmoid 
in Position B (107° angle) because 
this has an important bearing on the 
interpretation of these skiagraphs. 

A glance at B and C of Figure 1, 
a cross section view of a filled skull 
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in proper position on the head rest, and 
on the 107° angle and the 23” angle 
blocks respectively, with the path of the 
central ray indicated by a_ vertical 
black line when the skiagraphs in posi- 
tion II and I respectively were made, 
will give the explanation of the ob- 
servation noted above. 

It was noted further that whereas 
the curved line Y is plainly seen in its 
entirety in the skiagraphs of the unfilled 
skulls, it was seen faintly or not at all 
in the skiagraphs of the filled skulls on 
the side filled, where its 
shadow blends with that of the opaque 
material filling the sinus, but remains 
distinctly visible on the unfilled side. 
This observation is of the greatest di- 
agnostic value as will be shown later. 
(See Figs. 7B and 8B.) 

Although convinced that position B 
gives the most important information 
concerning all the sinuses except the 
frontals, | do not consider that a thor- 
ough examination of the 
sinuses has been made unless the head 
has been skiagraphed in positions A 
and C also. Position A besides fur- 


which 1S 


accessory 
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nishing very valuable data with regard 
to the frontals and the maxillary be- 
comes a valuable check on the findings 
obtained from position B. While po- 
sition C checks up and confirms the 
findings in the other two positions of 
the head and in cases where the dis- 
ease of the sphenoid is looked for gives 
additional and valuable information re- 
garding the size and density of that 
sinus, and the size and condition of the 
sella and of the anterior clinoid proc- 
esses. 

For example, cloudiness or opacity 
immediately below the line Y with this 
line indistinct, absent, or thickened in 
position B; below line X and extend- 
ing to or beyond the median line in po- 
sition A; and behind curved line O in 
position C, with or without alterations 
of the sella and the anterior clinoid 
processes, means pathology or abnor- 
mality of the sphenoid sinus. 

Cloudiness or opacity of the lower 
portion of the ethmoid region in posi- 
tion B, in the upper portion of the 
same region in position A, and in front 
of line Z in position C means pathology 


WEW ORLEANS.LA. 


Pig. 8—Skull D, with the sphenoid sinus and the eth- noid sinus. (C) Lateral view: O, anterior boundary 


moid cells filled with opaque material on the left side. 
(A) Posterior anterior view 23 degree angle: X, upper 
boundary of sphenoid sinus. (B) Posterior anterior 
view 107 degree angle: Y¥, upper boundary of sphe- 


of sphenoid sinus; Z, boundary line between the an- 
terior and the posterior ethmoid cells. S, sphenoid 
sinus; P, posterior ethmoid cells. A. anterior ethmoid 
cells. M, maxillary sinus, F, frontal sinus. 





Pig, 9—Skulls 8B, CG, D, 
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or abnormality of the anterior ethmoid 
cells. 

Although the time is too short and 
the clinical cases proved by operation 
too few to enable me at this writing to 
lay down any hard and fast rules of 
interpretation, follow 
ing important observations have been 
recorded and have proved of inestima 
ble value since with their knowledge | 
have been able to diagnose unilateral 


several In 


nevertheless the 


sphenoid disease and in 
stances, when disease of the sphenoid 
was suspected, to state correctly that 
such was not the case. 


Indistinctness or absence of the 
curved line Y (position B) either on 
one side or in its entire length, with 
density or opacity of the 
sphenoid region was noted when one 
or both sinuses were filled with poly 
poid tissue (Fig. 12). 


increased 


Fig. 1l0-a 


Pig. 10—Right sphenoid sinus 


filled with bismuth paste. 


(B) Posterior anterior view 107 
upper boundary of sphenoid sinus. 
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Pig. 11—Normal sinuses in a 


Posterior anterior view 23 degree angle: 
(B) Posterior anterior 
view 107 degree angle: Y, upper boundary of sphenoid 


boundary of sphenoid sinus. 
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of a 
(A) Posterior anterior view 
23 degree angle: X, upper boundary of sphenoid sinus. 
degree angle: Y, 
(C) Lateral view: F, frontal sinus. 


living subject. (A) 
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Increased thickness or density of 
the curved sphenoid line on one side o1 
throughout its entire length, produced 
unquestionably by osteoplastic changes 
in the sub-periosteal bone of the sphe- 
noid, associated with cloudy or opaque 
sphenoid sinus and ethmoid cells, and 
with similat hyperplastic changes in the 
ethmoids seen in the increased visibility 
of the walls of the ethmoid and then 
was observed In several 
suppuration of the 
sphenoid and post-ethmoids (Fig. 13). 


1] 
ceil din Isions, 


cases ol chron 


In a patient suffering with optic neu- 
ritis on the right side, the right half of 
the curved sphenoid line was found to 
be thickened (Fig. 14). 

I have become convinced that it is 
possible by a careful study of a set of 
skiagraphs made in the three positions 
particularly 


recommended, noting 


changes in the curved sphenoid line Y, 


F1G.10-b 


living subject 


moid cells. 8S, 
cells. 


FiG./l-b 





sinus. 
x, upper 


AND ETHMOID CELLS 
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in the density of the shadow of the 
sphenoid sinus and the ethmoid cells, 
changes in their walls and in the case 
of the ethmoid cells of the cell divis- 
ions, to make earlier and more positive 
diagnoses of diseases of the sphenoids 
and the ethmoids than was possible 
heretofore. 


Furthermore, I believe that the re- 
sults already obtained from our experi- 
ments and justify us in 
making the following statements which 


observations 


we hope to see corroborated at an early 
In cases of acute sphenoid sin 
usitis, when the sinus is filled with pus, 


date. 


but when no hyperplastic changes have 
taken place, the sphenoid region should 
be denser and the curved sphenoid line 
indistinct o1 affected 
side, if only one sinus is diseased, and 
length if both 


absent on the 


throughout its whole 


sinuses are diseased. 





© anterior boundary of sphenoid sinus; Z, boundary 
line between anterior ethmoid cells and posterior eth- 
sphenoid sinus. 
A, anterior ethmoid cells. 


P, posterior ethmoid 
M, maxillary sinus. 


" 
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(C) Lateral view: O, anterior boundary o! 
sphenoid sinus; Z, boundary line between the anterio) 
and posterior ethmoid cells, 8S, sphenoid sinus. P. 
posterior ethmoid cells. 
M, maxillary sinus. 


A, anterior ethmoid cells 
FP, frontal sinus. 
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1e In cases of glioma or other tumor of In cases of neoplasm of the sphenoid The importance of this work can 
S, the base of the brain in the region of sinus, besides the changes usually seen well be attested by the workers in radi- 
se the optic groove, besides the changes in the region of the sella turcica in the ology who have been sroping their way 
s usually seen in the anterior clinoid lateral view, the 107° angle view _ in the past, by the otolaryngologists who 
ve process in the lateral view, the 107 should show definite alterations of the have been disappointed by inadequate 
Is angle view should show definite alter- curved sphenoid line with changes in and very often inaccurate information 
le ations of the curved sphenoid line. the sphenoid region. furnished them by the roentgenologist, 
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Fig. 12—Left sided chronic sphenoid and ethmoid sin- sphenoid, ethmoid and maxillary sinus regions. 
usitis with polypoids. Increased density of the left curved sphenoid line (¥) not visible on left side. 
Pig. 13—Chronic pan-sinusitis on the right side. The the sphenoid sinus, the ethmcid ce'ls and the maxil- 
: right side of the line Y is very much thickened, and lary sinus are all very opaque on the right side. 
_ 





Pig. 14—Neuritis of the right optic nerve. The right slightly denser on the right side, suggesting hyper- 
half of the curved s henoid line (¥) is very much 
thickened, and the sphenoid and ethmoid regions are plastic changes. 
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and more especially by recent state- 
ments of such eminent authorities as 
the late Dr. James Gerritt Van Zwalu- 
wenburg, who said in a paper read be- 
fore the American Roentgen Ray So- 
ciety in Washington, “Unilateral sphe- 
noiditis presumably does occur but has 
not been recognized in this laboratory.” 
And Dr. Greenfield Sluder who in his 
excellent work, Concerning Some 
Headaches and Eye Disorders of 
Nasal Origin, says in the chapter on 
hyperplastic sphenoiditis, ““The hyper- 


plastic disease involves not only the 
bones, but the soft parts covering it, 
and the hyperplastic bone process with 
or without periostitis causes thickening 
of the bone which in turn narrows one 
or more of the canals through which 
the cranial nerves pass. When this 
hyperplastic process involves the outer 
upper and anterior portion of the sphe- 
noid, it may become localized about 
the optic canal, often producing im- 
paired vision by pressure from bone 
extension or by irritation from the prox- 
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imity of the inflammatory process. Even 
after removal of the anterior wall of 
the sphenoid and the introduction of a 
Holmes pharyngoscope into the sphenoid 
sinus the forward and backward vision 
is very limited.”” In just this class of 
cases a study of the curved sphenoid 
line Y would prove of immense service 
by furnishing very reliable information 
regarding the condition of the outer- 
upper-anterior wall of the sphenoid. 


1212 Maison Blance Bldg. 


X-Rays and X-Ray Apparatus; An Elementary Course’ 


JOHN K. ROBERTSON, M. A. 


Associate Professor of Physics, Queen’s U niversity 


Il. 

THE INTERRUPTERLESS 
TRANSFORMER 
(Continued ) 

15. In Section 10! it was stated 
that the strength of the current flowing 
through the primary of the transformer 
might be altered by changing the 
amount of resistance in the circuit, that 
is, by moving the rheostat control. By 
this means the magnitude of the high 
voltage driving the current through the 
secondary (the tube) circuit may be 
altered. This raises certain questions. 
In any given outfit, what is the value 
of the high tension voltage? What is 
the range of voltages which may be ob- 
tained? What is the difference between 
different machines in this respect? Is 
the rheostat the only means of regulat- 
ing the actual voltage across the tube? 
The answer to these and to other ques- 
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tions of the same nature will be given in 
the paragraphs which follow. 


MEASUREMENT OF HIGH VOLTAGE 

16. First of all, then, how is high 
voltage measured? This may be done 
in at least four different ways; by means 
of (1) the spark gap, (2) a volt- 
meter across the primary terminals of 
the transformer, (3) the electrostatic 
voltmeter, (4) the so-called crest meter. 
Before looking briefly at each method 
it is well to note that in x-ray work 
what is invariably wanted is the ef- 
fective high voltage across the termi- 
nals of the tube when it is being used. 
This is not the same as the maximum 
voltage (E.M.F.) got up by the trans- 
former. 


To utilize the first method, a spark 
gap consisting of two insulated con- 
ductors A and B (Fig. 23) whose 
distance apart may be varied, is placed 
in parallel with the tube. With the 


tube running, the distance between the 


gap terminals is gradually shortened un- 
til a spark takes place. The length of 
this spark is a measure of the voltage 
across the tube or of what is technically 
called the “‘back-up” of the tube. If 
the length of the gap is initially too 
great and it is slowly shortened, it 
should be evident that the ““back-up”’ is 
a measure of the crest or peak voltage 
across the tube. (If readings are taken 
of spark length when tube is not in the 
circuit, a value of the maximum voltage 
got up by the transformer is obtained). 


It is highly important to note that 
the sparking distance will depend on 
the nature of the terminals used. In 
practice, gaps between points, and gaps 
between spheres are utilized. Net only 
are voltage values for equal distances 
very different in the two cases, but even 
for sphere gaps, the values vary with 
the size of the spheres. A glance at 
Table I (taken from Kaye and Laby’s 
Physical Constants, Edition IV) will 


show the wav in which the spark length 
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TABLE I. 


(Sparking voltages at 25 
Needle Points 
No. 00 
New Sewing Needles 
cms. inches 
gap. gap. 


Kilo Volts 
(Peak) 


10 

15 

20 
25 

30 

35 

40 
45 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 ee bn 
varies for different gaps. It will be 
noted, too, that for smaller voltages, the 
change in the distance, for a given 
change in voltage, is greater in the case 
of needle points, and for that reason, 
this kind of gap has an advantage for 
Its use is not to be 
because the 


. 30 0.51 
Pe 0.69 
.20 0.87 
.69 1.06 
.20 1.26 
Bl 1.50 
.49 1.77 
.20 LZ. 
81 2.68 
8] 3.47 


1+ WWM Drwe— — 


Sau 


lower voltages. 
recommended, 
sparking voltage, for a given distance, 
varies with variable conditions, such as 
humidity, sharpness of points, etc. With 
the very high voltages used in deep 
therapy, a needle gap is useless. In this 
case the sphere gap as standardized by 
the American Institute of Electrical en- 
gineers should be used*. Provided 
spheres are used whose diameters ex- 
ceed that of the spark length, no such 
inconsistencies exist. 

One or two further points, however, 
should ve noted. The voltage corres- 
ponding to a given distance varies, not 
only with the size of the spheres, but 
also with the atmospheric pressure and 
alr temperature. Table II, for example, 
shows the correction which must be ap- 


however, 


C and 760 mm. pressure) 


— — Spheres —- 
Diameter Diameter Diameter 
5 cms. 10 cms. 25 cms. 

cms. cms. cms. 
gap. gap. gap. 
0.29 0. 30 0.32 
0.44 0.46 0.48 
0.60 0.62 0.64 
0.77 0.78 0.81 
0.94 0.95 0.98 
1.12 1.12 ;.e3 
|. 3 1.29 '.32 
1.50 1.47 1.49 
1.71 1.65 1.66 
e.te 2.02 2.01 
2.68 2.42 Z.38 
3.26 2.84 2.74 
3.94 3.28 3.11 
4.77 3.75 3.49 
5.79 4.25 3.88 
4.78 4.28 

5. 2 4.69 

5.97 5.10 

6.64 5. Sz 

7.37 5.95 

8.16 6.39 

9.03 6.84 

10.0 7.30 

im 7.76 

8.24 

8.73 

9.24 

9.76 

10.3 


plied to the values given in Table I. 
To illustrate, with spheres of diameter 
10 cm., at a pressure equal to 740 
mm., and temperature equal to 20° C. 
the voltage corresponding to a distance 
of 2.02 cm. is not 60,000 but 60,000 
times 0.99. Unlike the needle point, 
however, the sparking .voltage for a 
given distance is independent of the 
humidity and the frequency (within the 
limits of values used in commercial 
A.C.) But because of changing spark 
length with size of spheres, temperature 
and pressure, it should be evident that 
the practice in x-ray work of expressing 
the voltage across the tube by a spark 
length, even when a standard sphere 
gap is used, should be discontinued. An 
accurate comparison of the work of one 
observer with another is possible only 
when voltages are expressed in kilovolts. 


An objection to the use of a sphere 
gap must next be noted. With the gap 
set at a certain distance, a spark will 
jump whenever the potential difference 
between the spheres has the correspond- 


TABLE II. 
Press. Press. Press. Press. 
Temp 720 mm. 740 mm. 760 mm. 780 mm. 
1.04 1.06 1.09 1.12 
1.00 1.02 1.05 1.08 
0.96 0.99 1.02 1.04 
0.93 0.96 0.98 1.01 
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ing voltage value. This means that 
should this voltage be attained as a re- 
sult cf only a momentary surge in the 
circuit, sparking will still occur. Now, 
it will be seen when we come to the 
subject of dosage, that this may lead to 
very erroneous conclusions, for the sud- 
den rise in voltage may last for such a 
small fraction of the whole half-cycle, 
that the effect of the x-rays due to it, 
is almost negligible. To overcome this 
difficulty, so-called crest meters (See 
Section 20) which do not respond to 
these short sudden rises are sometimes 
used. In spite of this objection, how- 
ever, the use of a standard sphere gap 
has much to be said in its favour. 

17. The question of sparking volt- 
ages has an important bearing on the 
use of a rectifier such as was described 
in Section 8'. It was there pointed out 
that the portion of the rectified half- 
wave utilized depended on the length of 
time the revolving metal pieces, 1, 2, 3 
and 4 were in contact with the fixed 
brushes. It should now be evident that 
contact will be made as soon as the 
voltage is high enough to cause a spark 
to jump across the gap between the 
brush and the rotating part. Since in 
the type of rectifier described (and 
most others) the metal pieces have 
sharp corners, it follows that we are 
here concerned with sparking between 
points. This means that there is much 
uncertainty about the exact portion of 
the half wave which is utilized. In- 
deed there will be in general a variation 
with conditions, both electrical and at- 
mospheric. Now, for ordinary radio- 
graphic purposes this may have no 
serious consequence; in deep therapy, 
however, as will be seen later, it is im- 
portant to use always the same portion 
of the half-wave (and that the smallest 
possible). To meet this need, a so- 
called constant rectifier has been placed 
on the market. The principle utilized 
is exactly the same as that already de- 
scribed, but brushes in the form of 
spheres, and thick revolving parts with 
smooth curved surfaces, are used so 
that sparking occurs essentially between 
spheres. By this means all the un- 
certainties of sparking between points 
are eliminated. A description of such 
a rectifier will be found in a pamphlet, 
A Precision X-Ray Apparatus, by 
Montford Morrison, of the Acme X- 
Ray Company, Chicago. 

18. A second means of measuring 
the “back-up” of a tube is found in 
the use of an ordinary A.C. voltmeter 
across the primary terminals of the high 
tension transformer. As the primary 
voltage changes, so, too, will the high 
tension voltage. Accordingly, for any 
given machine, the ordinary voltmeter 
may be calibrated once for all, and an 
exact relation obtained between its 
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readings and the high voltage across 
the tube. To do so, it is necessary to 
utilize a standard sphere gap and to 
take simultaneous readings of back-up 
and of primary voltmeter. Unfortu 
nately, to quote from a recent article 
by Dr. W. D. Coolidge and W. K. 
Kearsley, “The primary voltage re 
quired to produce a given high tension 
voltage will depend on the milliamper 
age (that is, on the current through the 
tube). It is then necessary to calibrate 
against the sphere-gap for the exact 
milliamperage which is to be em 
ployed.”” Another 
method is found in the fact that a very 
slight change in the primary voltage 
may mean a considerable change in the 
high tension voltage, although by proper 
design of the transformer this may be 
minimized to some extent. In spite of 
these objections a primary voltmeter, 
accompanied by a calibration table for 
different milliamperages, should be 
useful. 

ELECTROSTATIC VOLTMETER. 

19. The fundamental principle in- 
volved in the use of electrostatic volt 
meters may be described by giving the 
details of one used by Dr. William 
Duane of Harvard University. This 
instrument consists essentially of a fixed 
part, two large metal spheres X and Y 
(Fig. 24) mounted on a highly insu 
lated support, and a movable part, con 
sisting of two metal balls A and B 
suspended so as to be free to rotate 
about a vertical axis. In using the in 
strument one side of the tube is joined 
to earth (grounded) while the other 
side (the target) is joined to the insu- 
lated metal balls of the instrument. As 
the movable balls are joined to earth, 
the fixed and the 
voltmeter, the 


objec tion to this 


there exists between 
movable parts of the 
same potential difference as between the 





FIG. 29 


APPARATUS 
The part AB 


an amount which depends on 
this difference of potential, hence the 
magnitude of the latter is obtained by 
It is, of course, 


AND X-RAY 


two sides of the tube. 


rotates 


reading the deflection. 
necessary to calibrate the instrument by 
comparison with a standard sphere gap, 
or by using known high voltages such 
as were available for Dr. Duane. 

(In passing it may be noted that the 
instrument used 


tT) 
Dauel qualimeter, an 


to measure the penetrating power of 


x-rays—to be discussed later—is essen- 
tially an electrostatic voltmeter). 
PHe Crest METER 

20. To avoid the error in connec 
tion with the use of a standard sphere 
gap when momentary surges in the volt 
of the so-called crest 
meter has been recommended. In this 
instrument use is the means 
originally employed by Fortescue and 
Chubb! for calibrating fundamentally 
a sphere gap (See 
Section 33) is charged by the high volt- 
across the tube 


age occur, the use 


made of 


An alr ¢ ondenser 


ige (to be measured) 
and the charge stored in the condenser 
is discharged thr ugh a galvanometer. 
Now, 
current (when the condenser is rapidly 
propor- 


since for the same condenser, the 
discharged ) 1S 
tional to the which it is 
charged, it follows that the deflection 
of the galvanometer is proportional to 
the voltage. Accordingly, with such 
an arrangement the scale on the gal- 


charged ind 


voltage to 


vanometer may be marked so as to read 
the number of kilovolts across the tube. 
It has the great idvantage that at all 
times during the operation of the ap- 
paratus, the voltage across the tube is 
known. Further details in connection 
with such an instrument will be found 
in the article by Montford Morrison to 
which reference has already been made. 
“CAPACITY” OF AN X-Ray OUTFIT. 

21. It is 
tant for the reader to 
realize that the trans- 


impor 


lcrmer is a means 
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SOVRCE 





ROBERTSON 


of supplying electrical energy to the 
x-ray tube. Now the actual amount 
of electrical energy supplied any por 
tion of an electric circuit depends on 
three quantities: (1) the voltage, (2) 
the current, (3) the time®. Since the 
time factor is so readily taken care of 
usually we consider the energy 
plied per second or what is known as 
the power, which obviously, then, de- 
pends on the voltage and the current 
[Compare the power available from a 
water-fall which depends on (1) the 
head of water, (2) the quantity of 
water coming over the fall per second 
One million falling from a 
height of 50 feet represent the same 
power as half a million gallons from a 
height of 100 feet.] To be 
definite, when a current of | ampere is 
flowing in a portion of a circuit under 
a potential difference of | volt, the 
power is | volt-ampere or | watt. (746 
watts equal | horsepower.) If 50 
amperes flow under a potential differ- 
ence of 110 volts. the power is 50 

110 or 5500) watts. An electric 
toaster consuming 550 watts when op- 
erated on 110 volts has a current of 5 
amperes flowing through it. When, 
therefore, the voltage used to drive 10 
milliamperes through an x-ray tube is 
20,000 volts, the power supplied the 
10/1000 » 
The product 


’ 


sup- 


gallons 


more 


tube is proportional to 
20,000 or 200 watts. 
does not give the exact value of the 
power in watts because although the 
current may be the correct average 
value, the voltage value in general is 
not the average, but probably the max- 
imum (crest) value during a half cycle. 
Generally speaking, however, we may 
compare the amounts of energy sup- 
plied a tube each second under differ- 
ent condit‘ons by comparing the prod- 
ucts of the effec ive cresl voltag« be- 
tween its terminals times the current 
flowing through it. 

Now the so-called “‘capacity” of an 
outht refers to the maximum energy 





Fig, 30 
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pel second it is capable of supplying an 
x-ray tube. (The word “capacity” ts 
not a very happy one, as in electrical 
science capacity has a very definite and 
different 


It is usually expressed 


distinctly meaning. See 


Section 3 ) ; 
by giving the value of the maximum 
current which can be supplied a tube, 
under a specified “back-up.” For ex 
ample, in advertising literature one finds 
as the following: A 
“capable of energizing 


statements suc h 
certa.n unit Is 
the 30 ma. 53-inch Coolidge Tube;” the 
output o! :nother is “rated at 250 ma. 
t a 6-inch back up between points. 

Such statements do not mean that the 


1] 
transformer may not be able to maintain 


much higher voltage across a tube 
then the one stated. For example. in 
connection with the econd of these out 
fits. the catalogue states furthe that 
“the maximum spark gap between 
prints 1s 12 inches.” Should higher 


those corresponding to 
a 6-inch gap) be 
spondingly smaller current would be 


the en 


voltages (than 


utilized, a corre- 


supp! ed, because once more, 
erny supplied d pends on both the cu: 
rent ind the voltage, and in this case, 
carnot exceed an amount proportional 
to the product (250 ma. times voltage 
corresp nding to a 6-inch gap between 
points ). Occasionally one sees adver 
tised a machine capable of giving, say, 
a 20-inch spark, with no mention of 
the current It should be evident that 
such a statement does not give all the 
necessary information, unless, indeed, 
it is issumed that at such a voltage only 


very small milliamperages will be used. 


22. The capacity of an x-ray unit 
is sometimes expressed in terms of the 
maximum power which may safely be 
supplied the primary of the high ten- 
sion transformer. For example, a ma- 
chine is sometimes advertised as having 
5 kw. (5 kilowatts 


[his means that, if op- 


a capacity of 
5000 watts). 


erated on 220 volts, primary currents 
is h as 5000 /220 or over 22 am- 
peres may be utilized". Since there 1s 
very little loss of energy in a good 
transformer, a 5 kw. unit can deliver 
nearly that same amount on the high 
tension side. It does not give, how- 
ever, ny information regarding the 
value of the highest voltage which may 
be generated, since, as noted in section 
7, tl depends on the ratio of the 
numbe of turns of the secondary coll 


to that of the primary. 


23. In passing we may note that, 


quite spart from the capacity of the 
high Voltage generating outht, an X-ray 
tube his a maximum capacity. The 


7-inch Coolidge tube, for example, is 
capable of carrying continuously abou 
| kilowatt. Later, in discussing the 
action of the gas and the Coolidge 
tubes, details in connection with this 


AND X 


will be considered, but it is 
well to note here that it is again simply 
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question 


much 
second it is safe to supply the tube. 


a question of how energy per 
CONTROL OF BAcK-UP. 

24. In Section 21 

made to a machine with a capacity ol 

250 ma. at 6-inch back-up, capable 


reference was 


a maximum voltage 
With 


as with all others, there 


also of generating 
corresponding to a | 2-inch gap. 
this machine, 
is evidently a range over which differ- 
How, 
then, we next ask, is an operator able 
to alter the voltage available for the 
tube circuit? Three different means 
are utilized: (1) the rheostat, (2) pri 
(3) the auto-trans 


ent voltages may be utilized. 


mary convolutions, 
former. 

(1) The Rheostat—Reference has 
been made already to the use of the 
One or two further points 
Whenever a current 


rheostat. 
should be noted. 
has to flow against resistance, heat re 
sults (compare motion against friction) 
ard there is a certain loss of power. 
Moreover, since voltage is necessary to 
the flow of a current against re 


sistance, there is always a drop n volt- 


cause 
age along a line containing resistance. 
[he magnitude of this voltage drop de- 
pends both on the current and the re- 
greater each of them, the 
greater the drop. It tollows, therefore, 
that if, at the leads A and B 
(Fig. 25), there is a supply of say 
110 volts, the voltage across C and D, 
the terminals of the primary of the high 


sistance the 


main 


tension transformer is less than 110 by 
an amount which depends on the re 
sistance utilized in the rheostat and the 
current strength. In the case of the gas 
bulb, this has a decided advantage over 
the auto-transformer control (See “*3”’ 
of this section). Suppose the resistance 
of a gas bulb T (Fig. 25) suddenly 
lowers. (For reasons to be given later 
this may happen). This means that the 
high sec« ndary voltage at once causes a 
greater current in the tube circuit, and 
consequently automatically a_ greater 
current flows through the primary (to 
supply the necessary energy). Since, 
a rheostat is in the primary 
circuit, this current increase means an 


po 


how ever, 
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increase in the voltage drop through 
the rheostal, and theretere the voltage 
applied to the primary of the trans- 
As a result of this, the 
high tension voltage will lower also, 
hence the tube current will lower 
In this way a rheostat acts as 
a kind of safety valve preventing a sud- 
den increase of current beyond the ca- 
pacity of the outfit. This is not so in 
the case of the auto-transformer. 

(2) Convolutions—In some units 
the rheostat is supplemented by an ad- 
ditional control in the form of what are 
called convolutions. This simply means 
that the primary coil is wound in sec- 
tions, so that different numbers of turns 
in the primary may be utilized. For 
example in Figure 26, it is evident that 
by using terminals A and C, sections | 
and 2 of the transformer would be util- 
ized; by usirg A and D, sections 1, 2, 
3 would be utilized, and so on. 
By such means the ratio between the 
number of turns of the primary and 
that of the secondary may be altered 
by steps and in this way the maximum 
high tension voltage changed by corre- 
sponding amounts. In one catalogue, 
the writer has seen a machine adver- 
tised with convolutions so arranged 
that voltages of 25, 45, 65, 80 and 
100 thousand may be obtained. By 
using a rheostat on the line in the usual 
way, a finer control of high tension 
voltages is possible and_ intermediate 
value may readily be obtained. 

(3) The Auto-Transformer—This 
is practically a transformer with only 
the primary winding, or, one where the 
same coil serves both as primary and 
secondary. Suppose (Fig. 27) AB 
represents such a coil, with the usual 
iron core not shown. Then if 110 
volts A. C. are applied to the coil 
acress AB, between the end B and 
some intermediate point C, there will 
be a voltage whose magnitude bears the 
same relation to 110 as the number 
of turns between B and C is to the total 
number of turns between A and B. If, 
therefore, C is a sliding contact, any 
voltage between 0 and 110 may be 
obtained by altering the position of C. 
(If the coil is extended as indicated by 
the dotted lines, it is possible to obtain 
voltages higher than 110.) When, 
therefore, an auto-transformer control 
is used in an x-ray outfit, connections 
are made as illustrated in Figure 28. 
On closing x-ray switch II, 110 (or 
220) volts are applied across the auto- 
transformer; a different voltage, whose 
magnitude depends on the position of 
the variable contact C, and is equal to 
110 multiplied by the number of turns 
in BC divided by the number of turns 
in AB is at once applied to the pri- 
mary of the high tension transformer, 
and in the usual way, the induced high 
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former lowers. 


agai. 


and 
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voltage causes a current through the 
tube circuit. 

A comparison of the action of the 
auto-transformer with the rheostat may 
be obtained best by imagining again 
that the resistance of the tube suddenly 
lowers. In this case, the high tension 
voltage at once causes a greater tube 
current; automatically the primary sup- 
plies more power (a greater current) 
while a greater current must also be 
supplied the auto-transformer. In this 
case, however, the voltage applied to 
the primary (that is, the voltage between 
A and B) does not lower. 
quently the high tension voltage does 
not lower, and it is quite possible that 
the suddenly lowering of tube resist 
ance may result in current values in- 
creasing far beyond those safe for the 
apparatus, with consequent damage. 
Accordingly, whenever there is danger 
of the tube resistance lowering (as in 
the gas bulb), the auto-transformer 
control is not desirable. It may, how 
ever, be used in conjunction with a 
rheostat. Figure 29, for the original 
electrotype of which my thanks are due 
the Victor Electric Corporation, is a 
photograph of the actual control board 
of an x-ray unit. On the left may be 
seen two swinging arm controls, one of 
which regulates the rheostat, the other 
an auto-transformer. 

In the case of a Coolidge tube, as 
will be seen later, no sudden lowering 
of tube resistance is possible, and the 
auto-transformer may be used with ad- 
vantage. With it, for any given posi- 
tion of the variable contact C, a con- 
stant voltage 1s applied to the primary 
of the high tension transformer. The 
high tension voltage, therefore, has a 
constant value, an important considera- 
tion where x-rays are used for treat- 
ment. In the case of the auto-trans- 
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former, moreover, there is not the loss 
of power noted above in the use of a 
Finally, to quote from liter- 
ature of the General Electric Company, 
Schenectady, N. Y., “in diagnostic 
work, it has been found that it is al- 
most impossible to obtain duplication of 


rheostat 


results when a series resistance control 
We rec- 


ommend that an auto-transformer be 


is employed for this purpose. 


used for control for all diagnostic work 
and resistance 
work.”” (This 
Coolidge tube. ) 
CirncUIT BREAKER. 
25. [his is a device added so that 


control for therapeutic 


remark 


refers to the 


the circuit may be automatically broken 
should, for any reason, the current 
strength (the load) exceed the capacity 
of the outfit. 


example, in the case of a gas tube and 


This might happen, for 
iuto-transformer control, or again be 
cause of the accidental short-circuiting 
of the high tension circuit. The prin- 
ciple underlying the use of many cir- 
cuit breakers is briefly the following. 
In the circuit 
magnet which exerts an attraction on a 
When the 
current exceeds a certain strength, the 
attraction is sufficient to move the soft 


is placed an electro- 


piece of soft tron near it. 


iron and so cause the opening of a 
switch in mechanical connection with it. 
Rotary CONVERTER: Motor GEN 
ERATOR 

26. From the description of the in- 
terrupterless transformer which has 
been given, it should be evident that an 
alternating current is necessary. Sup 
posing only a supply of direct current is 
available, what then? In that case, 
some kind of additional apparatus for 
obtaining alternating current is neces 
sary. One may use a motor-generalor 
set, that is, 
in this case to run on D. C. (direct 


1 combination of a motor, 
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current) and a generator which is r 
tated by the motor and “‘generates’”’ the 
desired A. C. 
rotary converter, which ts a single ma 
chine by means of which D. C. may be 
supplied at one side, and A. C. taken 
off at the other (or vice versa). The 
general principles of the high tension 
outht for D. C. supply, are otherwise 
the same as described above, except 


One may also use a 


that when a rotary converter is used, a 
synchronous motor is not necessary. 
The rectifying disc is turned by the 
converter at the proper speed, because 
it supplies the alternating current de 
livered to the transformer. 

27. Another way in which a source 
of D. C. may be utilized fol obtaining 
high voltages, is found in the use of the 
induction coil, the second of the two 
methods noted in Section 1!, Al 
though in North America the trans 
former is used almost to the exclusion 
of the coil, the latter is by no means 
obsolete, and a detailed consideration 
of the principle underlying its con 
struction and use is desirable. 

ITT. 
THE INDUCTION ColL. 

28. In the coil, as in the trans 
former, the principle of electro magnetic 
induction is utilized. Indeed the in- 
duction coil is a modified form of trans- 
former. A direct current flowing 
through a primary coil wrapped about 
an iron core ts regularly made and 
broken. The magnetic lines of force, 
therefore, which traverse the iron core, 
regularly appear and disappear, and, 
in consequence, there are induced elec- 
tro-motive forces (E..M.F.) in a sec 
ondary coil wrapped over the primary. 
On “make” of the primary current the 
induced high voltage is in one sense, on 
By making 
the number of turns of the secondary 
many times greater than that of the pri 
mary, very high voltages may be ob- 
tained just as in the case of the trans 
former. 

29. 


““break”’ in the opposite. 


To make and break the current 
regularly what is called an interrupter 
is used. There are three types of these 
in general use (a) the hammer, (b) 
the mercury jet, (c) the electrolytic or 
Wehnelt. 
with each of these will be noted. First 
of all, however, the action of the coil 
will be discussed with reference to one 
fitted with a hammer break, the ‘ind 
Fi: ure 
30 represents a primary coil wra| ved 
about a bundle of iron rods which : on- 
stitute the (open) core of this ty] of 
transformer. The coil is supplied vith 
current from some D. C. source ( uch 
as a number of storage batteries, o., 0 
the case of large coils, the supply tm 
nals joined to a direct current ger cra- 
tor), connections being made as s/ own 


Some details in connection 


in general use on small coils. 
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in the diagram. P represents a contact 
point made of a metal such at platinum, 
attached to the end of a screw passing 
through a rigid support D. H is a 
piece of soft iron (the hammer) at the 
end of a stee| spring S, the other end 
of which is rigidly fastened at O. Nor- 
mally (that is, when no current is low 
touches a 
attached to 
the spring Now suppose the switch 
K is closed \ current then flows be 


cause there 1 complete circuit from 


ing) the platinum poimt P 


small piece of platinum P 


one terminal of the source through the 
coil to 0 to P’ to P and back to the 


other terminal of the source. This 
current magnetizes the tron core, 
which accordingly attracts the hammer 
pulling it to the dotted position. This 
movement of the hammer breaks the 
contact between P and P’; the current 


therefore, ceases to flow: the core loses 
its magnetism; the hammer, being no 
longer attracted, fli back and in so 
doing brings the contact points P and 
P together again, and so closes the 
circult [he action ts then repeated. 
As long, therefore, as K is left closed, 
with such a device the primary current 
broken. 
a secondary coil 1s wrapped 


is automatically made and 
Hence if 
about the primary, there will be induced 
in it a high electro-motive force, in one 
sense on make, in the opposite on break. 

30. Now what about the magnitude 
of the high voltage which may be ob 


tained in this 


way, and in particular, 
what about the relative magnitude of 
that obtained on make 


with break? lo understand the an- 


as compared 
swer to these questions, it Is necessary 
to remember that the magnitude of any 
induced F..M.F. (see Section 5!) de- 
pends on both the total change in the 
lines linked with the circuit 


ch the change takes 
plac By having a strongly magnet 
ized core and many turns in the sec- 
ondary, therefore, very high voltages 
may be obtained provided the time of 
eithe make or break ts very short. 
Now as a matter of fact in building a 
good coil, one of the chief aims of the 
mak s to make the time of break so. 


many times less than that of make, that 
the luced voltage obtained on make 


may almest be neglected in comparison 
with it of break. In other words, a 
good coil is able to deliver a current 
whic is practically uni-directional 


To explain why the 
time .{ break is se much shorter in- 
volves a consideration of one or two 
turthe, points. 


thro. a tu! e. 


INDUCTANCE. 
31. The effect of having a large in- 
ductance in the circuit must be clearly 
understood. Suppose a simple circuit 


contains a battery or some D. C. sup- 
ply and 


When a 


an electro magnet. 
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current is flowing, a large number of 
magnetic lines are linked with the turns 
of the electro-magnet, and we say the 
circuit has a high inductance. Prac- 
tically the inductance is measured by 
the number of lines linked with the cir- 
cuit (due regard being taken of the 
number of turns) when a current of 
one ampere is flowing through the coil. 
Consider now what happens during the 
short time in which the current rises 
from zero to its final steady value. As 
the current increases, more and more 
lines are being introduced and so there 
is continually a change in the number 
linked with the turns of the electro- 
magnet. By the principle of electro- 
magnetic induction, therefore, there will 
be an induced E. M. F. in this coil it- 
self. This is a self-induced E. M. F. 
or better the E. M. F. of inductance. 
Now the direction of any induced 
E. M. F. 
the change causing it. In this case, 
therefore, the effect of inductance 1s to 
set up a voltage (E. M. F.) opposed 
to the applied voltage (of the battery) 
and in cor sequence, to cause a delay 
in the rise of the current to its steady 
value. In other words, the effect of 
inductance in a D. C. circuit is to pro- 
long the time it takes for current to 
Similarly, if 
containing inductance | 1s 
broken, during the time in which the 
current Is falling to its zero value, there 
is continually a change (in this case a 
decrease) in the number of lines linked 
with the circuit, and again an E.M.F. 
due to inductance. Again, the induct 
ance E..M.F. opposes the change and 
unless the circuit is broken in a special 


is always such as to oppose 


rise to its steady value. 
a circuit 








Fig 33 
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way (See Section 33) it prolongs the 
time of break for the following reason 
The actual magnitude of the inductance 
E. M. F. is generally so great that 
when a circuit is broken it results in a 
spark jumping across the gap where 
the break is made. For a short time, 
therefore, a conducting path is estab- 
lished at the contacts. Any one who 
has ever broken a circuit containing an 
electro-magnet cannot fail to have ob- 
served the spark which takes place, on 
break, at the switch used to break the 
circuit. 7o sum up, then, with a large 
inductance ina circuit, the time of make 
is prolonged, while unless special pre- 
cautions are taken, at break, a spark 
will jump the break gap and so prolong 
the time of break. 

Now, obviously, once a circuit is 
closed, we have no further control over 
it. The time of rise depends on the 
amount of inductance and the general 
arrangement of the circuit. When a 
circuit is broken, however, the time of 
break depends on the mechanical means 
used to break the circuit. If, for ex- 
ample, it is broken by firing a bullet 
and so breaking a wire (this has actu- 
ally been done) the time of break is 
very short, so short indeed, that the 
two parts where the break occurs are 
separated so quickly that there is no 
chance for the spark to jump across. 

32. Now let us apply this idea of 
the last section to the arrangement of 
Figure 30. In this case the hammer is 
pulled back by the elasticity of the 
spring, and the time of break is not 
short enough to prevent a spark jump- 
ing across the contact points. The time 
of break, therefore (as well as make), 
is not sufficiently short to give a high 
voltage, and such an _ arrangement 
would be of little use for a practical 
coil. Moreover, a large percentage of 
the energy which is stored up in the 
magnetic field (almost the whole of 
which in an ideal coil is transformed 
into the energy of the induced current 
in the secondary coil) appears in the 
spark or pessibly the arc, which occurs 
at the contact points. 

33. To secure the necessary short 
time of break, a condenser must be 
placed across the contact points P and 
P’, as illustrated in Figure 31. The 
form of condenser used consists of two 
sets of tin foil, each of many sheets, 
separated by some dielectric, often par- 
affined sheets of paper. This arrange- 
ment of conductors has what is tech- 
nically called a high capac.ty (here 
the word is used in its accurate scien- 
tific sense) by which it is meant that, 
before the potential difference (volt- 
age) between the two sets of plates can 
rise to values great enough to cause a 
spark discharge to take place through 
the paper, an enormous quantity of 
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electricity must be on each set (positive 
on one, negative on the other). What, 
now, is the effect of placing a con 
denser across the 
Briefly it is somewhat as follows: 
When the switch K is closed, and the 
primary current begins to rise, a cet 
tain quantity of electricity will flow into 
the condenser, one set of plates becom 
ing positively charged, the other nega 
tively. Consequently the first effect of 
the condenser is to delay still furthe: 
the time of make. When the primary 
current has magnetized the iron core 
sufficiently, the hammer is attracted and 
the points separate. Because of the 
condenser, however (and here we hav 
a second advantage) little sparking ox 
curs at the points, for the E. M. F. of 
inductance causes a further 
of the condenser. A\rcing, therefore, 
does not prolong the time of break, and 
for that reason there is much less loss 
of energy due to this cause. (The en 
ergy corresponding to the charging of 
the condenser is 
conderser immediately discharges back 
through the primary coil). 
To sum up, then, a 
lengthens the time of make, shortens 
the time of break and prevents much of 
the sparking and arcing at 
points. It is possible, therefore, by 
using such a device to build up a col 
whose high tension voltage on break is 
enormously greater than on make 
There is, however, always some i: 
duced voltage at make, and herein lies 
one of the drawbacks of the coil 
Sore means must be utilized to get rd 
of the current due to this reverse o7 
it is generally called, inverse voltage 
Such means are discussed in the next 


contact points? 


ch irging 


re gained when the 


condens¢t i 


contact 


] 


article. 

34. In actual 
denser has to be adjusted to suit the 
particular utilized, be 
cause the maximum high voltage ger 
ated depends greatly on the actual « 


practice, the con 


primary coil 


pacity of the condenser. It hos been 
shown, for example, that by chang 
ncthing but the capacity, the meximu 
petertic!l of a given coil could bs 


changed *s much as two and ene 
times. The same coil, 
net edapted for use under a variety 

cord.tions To quote from Knox, th 
enirent English radiologist, “it is fai 
better to have several coils bui't 


special purposes than to endeavor t» 


moreove 
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ichieve with one coil the same results 


unde) 


varying conditions of _ inter- 
rupte 

In larger coils operated by means of 
a hammer break, the interrupter is often 
on a separate mounting, a small electro 
magnet being used to attract the ham 
mel Figure 32 is an illustration of 
such an interrupter For the cut of 
this figure my thanks are due the Waite 
ind Bartlett Company, New York. 
F ARADISATION 
ss Is a reprodu tion of 


Ih (due to Salomon 


FARADIC CURRENTS 


' ] 


n actual pl {ogra} 

son) of a record of the primary current 
during 1 sin le m ke ind I sak. The 
comparatively slow rise to a maximum 
followed by a quick drop is clearly 
shown in the illustration 

If records are made of the current 
in the secondary (when an x-ray tube 
is in the circuit) as well as of the sec 
ondary voltage, curves mewhat sim 
ilar to those shown in Figure 34 are 
obtained In (b) the fairly large in 
verse voltage 1s ly shown, while in 
(a) the resulting slight inverse current 
can be detected The exact nature of 


these curves will vary with the condi 


tions and in general they are not quite 
so sin ple s those represented in Figure 
34 T} ~ g ryt e } rwever, repre 
ent ci ctly t yeneral ture ofl 
wl t ( d d ( ts In 

illed ha d ] m us I de oO 
these current It will be seen that 
they are cl cter! 1 by udden ab 


rupt chang current d of potential 


markedly differert fron the smooth, 


idual ch lal currents 


The ndar\ I / its name im 
plies, refers to th« e of the second 
ry f a coll In the primary faradi 
uve made | e | M F of in 
duct nce \ hi has been disc ussed in 
Section 3] By nplacing across the 

tact points lead nnected to the 
patiert, on each break sudden stim 
ulu ecelved 
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>. When alternating current is sup 
plied a portion of a circuit containing 
induct-nce (See Section 31) the en- 
ergy depends also on another quantity 


called the power factor The amount 


of energy 1s still, however. proportional 
to the product volt-amperes-time 
6. Because of the 


current might be 


power factor the 
much more than 22 
mperes. 
ERRATA 

In addition to the error noted in 
eference No. l, abeve, t should be 
neted that on page 53 of the February 
**The 


Induc- 


in the paragraph, 
Electro-Magnetic 
ticn,”’ the sentence beginning, “Tf now 


Teurnal. 
Principle of 


the wire A B is moved from” et 
hould read: “If now the wire A B 
‘s moved from position I across th 
I‘nes of force to postion I] (A B') a 
momentary current will be indicated bv 
G. the nstrument. If ¢/ 
current ‘n th 
corded.”’ 

Also in the last line cf the first col- 
umr. p. 53, “A’ B’” should read A B. 

Further, under “Magnitude of In- 
duced Voltage,”” seccnd column. p. >}. 
the arabic figure “(1)” should 1 ad 
(2). 
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Bone ‘Tumors: Sarcoma. 


Periosteal Group. Ossifying Type 


Benign Ossifying Periostitis and Myositis’ 


JOSEPH COLT BLOODGOOD, M. D. 


CONTENTS 
Osteosarcoma. 
Ossifying type of periosteal sarcoma. 
Central Sarcoma. 
Types of periosteal sarcoma. 
A.  Ossifying type. 


B. Sclerosing type. 

C. Osteoporosis, destructive type. 

D. Unossified periosteal tumor, 
very slight changes in shaft. 

Case |. Pathol. No. 30616. 


Periosteal sarcoma of ossifying tvpe; 
shaft of femur below trochanter. Pal 
pates like benign bony growth; two ex 


ploratory incisions for diagnosis before 


amputation. (Figures | to 5). 

Case 2.—Pathol. No. 32122. 
Excessive ossifying type of periosteal 
sarcoma of upper end of tibia; ossify 
ing metastatic tumors in lung. Reported 
by Dr. Le Count of Chicago. 

Case 3.—Pathol. No. 29638. 
Benign ossifying periosteal tumor of 
neck of femur. (Figure 6). 

Case 4. Pathol. No. 23284. 
Excessive ossifying periosteal sarcoma: 
possibly sarcoma in old ossifying myo 
sitis. Death from metastasis to lungs 
(Ficures 7 and 8). 

Case 5 Pathol No. 32020 
Benion excessive ossifving periostitis 01 
myositis in amputated stump of fenu- 
sx vears after amputation. Patient © 
Dy. Baer of Baltimore. (Figures 9 ard 
10) 


Case 6. Pathol. No 


Renign excessive ossification of 


15783 
stumn 
fter amputation of femur for osteonve 
litis (Fieure 11) 

Case 7 —Pathol. No. 27702 
Excessive bone formation in leg after 
resectton of uppe! third of fibula for a 
heni periostes| oss'fyine orew th 
Patic t of Dr. le Conte of Philadel 
phia (Fioures | ») 13. 14 and 15) 

( e 8. Pathol No. 800 Be- 
nign osteoma or ossilying mvosit’s sur- 
rounding the upper third of — the 
hume us. Diagnosed in 1894 ossifving 
sarcoma. Amonutation. (Figures 16, 
17, 18 and 19) 

OsTEOSARCOMA 

Thave not had the time to read back 
as to the original meaning of the term 
osteo osteoid sarcoma. I have al- 
ways heen of the opinion that it was 
frst employed to mean a sarcoma aris- 
ing from bone and not necessarily a 


bone-{ rming sarcoma. But, unfor- 
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tunately, this term has been employed 
in more recent literature to mean both 
a tumor arising from bone and a sa 
coma containing new bone formation. 
OssIFYING Typ! 

Because of the ambiguity of osteo 
or osteoid Sarcoma we need a new term 
to describe that type of sarcoma in 
predominates, 
and it seems to me that the word “‘ossi 
fying” cannot be misunderstood. There 


which bone formation 


is a benign ossifying periostitis and a 
benign ossifying myositis, and there is 
also an ossifying sarcoma. The latter, 
in my experience, has always been 
periosteal. For this reason I suggest 
ossifying sarcoma to be employed for 
those periosteal sarcomas in which os 
sihcation, both in the x-ray and in the 
gross and 


microscopic appearances, 


predominates in the picture. 
CENTRAL SARCOMA 
There is a group of bone lesions 
in which for varying periods there re 
mains an intact bone shel! covered with 
normal periosteum. This bone shell can 
be seen clearly in the x-ray, and, when 


one explores the lesion, as | have on 


Pig. 1—Pathol. No. 30616. Case 1. 
X-ray (6/9/22) of periosteal sar- 
coma of the ossifying type. This 
bony tumor palpates like bone. 


many occasions, one finds uninfiltrated 
normal soft parts, an unthickened peri- 
osteum, and this periosteum strips back 
sometimes exactly like normal perins- 
teum, in other cases it seems looser. The 
bone beneath may be normal, that ic, 
white and opaque, and when the peri 
osteum is stripped back from each 
Haversian canal into which the con- 
nective tissue of the periosteum dips, 
a minute drop of blood will appear. 
The first change from normal in the 
bone shell is that this bleeding from 
the Haversian canals is absent, and the 
bone beneath has lost its white, glisten- 
ing, Opaque appearance and is dark, 
somewhat like the bark of a tree. 

The thickness of the bone shell may 
vary up to the thinness of parchment. 
When one palpates the bone shell it 
may feel like normal bone, it may be 
slightly rough, or it may give parchment 
crepitation. In the Journal of Radiology 
for March, 1920, I discussed and il- 
lustrated the types of central lesions. 
In that article, Figure 1 (Pathol. No. 
19133) shows the x-ray of a central 
myxosarcoma, while Figure 2 (Pathol. 





Fig. 2—Pathol. No. 30616. Case 1. 
X-ray (9/5/22) of periosteal sar- 
coma of ossifying type. This bony 
tumor palpates like bone. 
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No. 17871) shows a benign cyst of 


the greater trochanter. Figure ,) 


(Pathol. No. 16297) is a benign bone 


cyst of the upper end of the tibia; Fig 
ure 15 (Pathol. No. 22016) a cen 


tral chondroma of the lower end of the 


femur, and Figure 16 (Pathol. No. 
25778) a central giant-cell tumor of 
the lower end of the femur, while Fig 
ure 20 (Pathol. No. 14229) is a cen 
tral sarcoma; Figure 28 (Pathol. No. 
22929) a central myxoma; Figure 37 
(Pathol. No. 23552) illustrates that 
tuberculosis may appear as a central 
bone lesion with an intact bone shell. 
Up to the present time I have never 
observed syphilis or pyogenic osteomye 
litis to appear as a central bone lesion 
with an intact bone shell without evi 
dence of an ossifying periostitis. The 
remarkable feature of the central bone 
lesion as discussed and pictured in the 
Journal of Radiology for March, 
1920, and again in Minnesota Med: 
cine' is the absence of any 
periostitis in the bone shell about these 
central lesions, whether they be benign 
or malignant. It is also true that in 
multiple myeloma and in 


ossifying 


metastatic 





Case l. 


Pig. 3—Pathol. No. 30616. 
Periosteal sarcoma, ossifying type. 
Photograph of pieces of bone re- 
moved at exploratory excision. For 
microscopic picture see Figure 4. 
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carcinoma, especially from a hyperne- 
phroma, we may have a central bone 
lesion with an intact bone shell without 
evidence of ossifying periostitis. 


FRACTURE IN CENTRAL Bont! 


LESIONS 
[his may occur in every type of cen 
tral bone lesion; the fracture may heal 
with just sufficient 
union, but ossification never takes place 
in the central lesion, except in the bone 


ossification for 


cyst or ostitis fibrosa. 


Why do I discuss the absence of 
ossifying periostitis in all central bone 
lesions? Simply to emphasize the con 
trast with the other types of sarcoma 
the periosteal, in which more or less 
bone formation may be present both in 
the periosteal! growth and in the area 
of involved shaft. 


lypPes OF PERIOSTEAL SARCOMA 


I have gone over the histories, the 
X-rays, the gross specimens and micro 
some 240 cases of 


sarcoma of the periosteal group, and 


scopic sections of 


have made, for working purposes the 
following classification: 


(A) Ossifving Type (excessive 
periosteal bon formation). 
(A-1) The shaft beneath the bone 


formation appears normal. 
(A-2) The shaft 

some osteoporosis O1 destruction. 

cases in A-2 pre 


dominates, and as a rule the diagnosis 


beneath shows 


The number of 


of sarcoma can be made from the x-ray 
nly. But sometimes cl:-onic osteomye 
litis, syphilis, traumatic 
myesitis and exostosis cannot be differ- 


entiated from this type of ossifying sat 


periostitis, 


ccma. 

In the Journal of Radiology foi 
March, 1920, almost three years ago, 
I had only one example of the type 
A-1, the excessively ossifying periosteal 
sarcoma apparently 
shaft. This case is there illustrated in 
Figure 70 (Pathol. No. 23284) and 
's reproduced in this article in Figures 
7 and 8. 
ten is to report and discuss further ex 
amples of the A-I type 
bone formation. 

(B) Sclerosing Type. This form has 
just been discussed and appears wth 
illustrations in the Journal of Radiology 
for February, 1923. 

In looking at the x-rays, gross speci- 


with an normal 


[his paper now being writ 


excessive 


mens and sections of the 


sclerosing type of periosteal sarcoma we 


microscopic 


may recognize three forms, based upon 
bone formation in the periosteal growth: 

(B-1) Little or no periosteal bone 
formation illustrated by the case re 
ported in the Journal of Radiology fo 
February, 1923; and for March, 1920 
(Figs. 65 and 66, Pathol. No. 
25761). 
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(B-2) In this group there is con 
siderable bone formation in the perios 
teal tumor, illustrated in Figs. 62, 63 
and 64 in the Journal of Radiology fo 
March, 1920 (Pathol. No. 15557) 

(B-3) Periosteal formatior 
about the sclerosing sarcoma of | the 
shaft is excessive. This type is rare 
and often hard to distinguish from A-2, 

(C) Osteoporosis. Destructive T ype. 

In this group the x-ray of the shaft 
and the study of the gross specimen 
bone destruction. In the early 
stages it may resemble osteoporosis due 
to lipomasia of non-use”. In the sar- 
coma of the osteoporosis type only one 
bone is involved, while in the osteo 
porosis from fixation and non-use al 
the bones in the neighborhood of the 
joint show definite changes. This is the 
distinguishing feature between the be 
nign and the malignant. I have now 
in preparation a paper describing this 


bone 


show 


group. 

The osteoporosis type of periosteal 
sarcoma may be subdivided into fou 
groups, based upon the presence or ab 
sence of ossification of the periosteal 
tumor and the presence or absence of 
definite bone defects in the shaft. 

Syphilitic periostitis with shaft in 
volvement and infectious ossifying peri- 
ostitis may have an X-ray picture very 
similar to this form of periosteal sar 
coma 

(D) In this type of periosteal sar 
coma there is a definite palpable per 





Pig. 3-a Pathol. No. 30616. Case 1. 
Periosteal sarcoma, ossifying type. 
Photograph of longitudinal section 
through upper end of femur and 
tumor after amputation at hip joint. 
There have been two exploratory OP- 
erations with partial excision. I¢ is 
evident that the periosteal growth 
has increased in size since the x-ray 
September 5, 1922 (see Pig. 2). The 
gross picture is that of sarcoma ind 
the marrow is involved with tu:.0F. 
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Pig. 4—Pathol. No. 30616. Case 1. Periosteal sarcoma, 
ossifying type. Microphotograph, low power. of infil- 
trated muscle outside of periosteal growth. For gross 
see Figure 3, for x-rays see Figures 1 and 2. 


osteal tumor, but the x-ray shows no 
bone formation. In some instances the 
shaft beneath the periosteal growth is 
normal and the differentiation from a 
sarcoma of the soft parts is impossible. 
In a few cases there are multiple mar- 
row shadows due to tumor tissue, but 
no evident destruction of the cortical 
bone'. In other cases there is superficial 
destruction of the cortical layer of the 
shaft. The illustrations in the Journal 
of Radiology for March, 1920, pictur- 
ing the different types of periosteal sar- 
coma should be compared with those 
in the number for August, 1922, of in- 
fectious ossifying periostitis. 


This group D will be further dis 
cussed in another article. 


I am not at all sure that this classi- 
fication will ultimately be accepted, but 
up to the present time in a restudy of 
some 240 cases of periosteal sarcoma, 
the majority of the cases from a study 
of the x-ray and the gross specimen, 
can be easily placed in one of these 
four groups. 


Chere seems to be evidence that a 
periosteal sarcoma may show definite 
changes as the period of the disease in- 
creases in length and the variations are 
in the ossification of the periosteal 
tumor and in the sclerosing or destruc- 
tion of the shaft. So that one case 
_ change from one group to an- 
other, 


The object, however, of this classifi- 
cation is an attempt to ascertain, if pos- 
sible, some more accurate method of 
differentiating the benign from the ma- 
lignant in the early stage of the dis- 
ease. The longer periosteal sarcoma is 





present the less difficult, as a rule, the 
diagnosis. 
Cases | to 8 

Case. 1—(Pathol. No. 30616)— 
Periosteal sarcoma, ossifying type of 
shaft of femur below _ trochanters. 
(Figs. | and 2, x-rays; Fig. 3, gross 
specimen; Fig. 4, microscopic). 

W. B. L., white male, aged 20, 
was referred to me by Dr. Frank D. 
Dickson and Dr. W. W. Duke of 
Kansas City, Mo., in June, 1922. I 
examined the x-ray pictures and the 
patient in Chicago. 

In brief, the x-ray pictures resembled 
periosteal sarcoma of the ossifying type 
more than the benign ossifying perios- 
titis, but the lesion palpated like bone. 
Up to that time I had never observed 
an ossifying periosteal sarcoma which 
palpated like an exostosis or a benign 
growth of periosteal bone. In all the 
previous cases of periosteal ossifying 





Pig. 5—Pathol. No. 30616. 
Periosteal sarcoma ossifying type. 
Microphotograph. High power. Tis- 
sue outside of bone filled with typ- 
ical sarcoma cells, osteogenic type. 


Case 1.— 


Pig. 4-a—Pathol. No. 30616. Case 1. 
coma ossifying type. 
showing new bone formation to the left and sarcoma 
infiltrating muscle to the right. 





Peritoneal sar- 
Microphotograph, low power, 


sarcoma the palpable tumor was larger 
than the ossifying tumor in the x-ray, 
and I could palpate a soft-part tumor 
on top of the bone formation. 

| now know that the excessive os- 
sifying periosteal sarcoma may, in rare 
instances, palpate like the benign exos- 
losis or ossif ying periostilis. 

In this patient, aged 20 years, there 
had been intermittent pain, shooting up 
and down the right thigh for two years, 
and the palpable mass of bone for two 
years. In addition, there had been a 
dull ache in the tumor area. There had 
been a slight loss of weight. Every 
other examination was negative, and up 
to the time of the operation every other 
examination had continued negative. 

The duration of pain and the pal- 
pable bony growth of two years with- 
out evidence of metastasis to the lungs 
and without evidence of bone destruc- 
tion of the shaft and with no very 
marked increase in the growth of the 
periosteal bone, favored a_ benign 
lesion. 

In the Journal of Radiology for 
March, 1920, when I reported 70 
crses of periosteal sarcoma, it was noted 
that only six patients lived two or more 
years without evidence of metastasis. 

X-rays in Case ]: Figures 1 and 2 
are x-rays of the upper third of the 
right femur taken June 9, 1922. The 
most marked feature is an ossifying peri- 
osteal tumor below the intertrochanteric 
line, larger on the outer side. The new 
growth of bone seems to surround the 
shaft in spite of which, however, we 
can see shining through the almost nor- 
mal marrow shadow and what appears 
to be an almost unbroken cortical 


12] 
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shadow. The evidence suggestive of 
sarcoma is that the new growth of bone 
encircles the shaft and the little isolated 
islands of bone a few mi'limeters dis 
tant from the outside, the main, shadow 
of the bone. 

I have gone over the X-ray pictures 
of about 100 cases of benign oxostoses 
end different types of benign ossify:ng 
reriostitis. With tbe rarest exceptions 
does the new growth of bore encircle 
he shaft. The little isolated areas of 


hone formation may be presert in the 


benign lesions. 

Ady ce 
tht the x-ray suggested sarcoma, but 
the mess of bone palpated like a be 
rien lesion. Up to the present time we 
have never cured a sarcoma by amnputa 
tion situeted above the middle third 
of the femur. Resection with bone 
transplantation of the fibula would be 
possible in this case. Dr. McClure, 
surgeon to the Ford Hospit il in Detroit 
performed this some months ago w.th 
a very good functional result. 


gven in this case: I wrote 


I therefore advised intensive x-ray 
treatment, which was given by Dr. 
Skinner of Kansas City. 


X-ray Diagnosis by Dr. Phemister 
of Chicago: 1 showed these x-rays to 
Dr. Phemister in November, 1922. 
He expressed the opinion that it was a 
periosteal ossifying sarcoma. [his 
opinion was based on the spindle-shaped 
enlargement of the ossifying area, the 
radiating area of bony tuberculae about 


7% 


ra 


Fig. 7—Pathol. No. 23284. Case 4. 
Excessively ossifying periosteal sar- 
coma in old myositis. At X is the 
shadow of the old tumor of twenty 
years’ duration. 


}?? 


SARCOMA 


Fig. 6—Pathol. No. 29638. Case 3. 
Benign ossifying tumor of neck of 
femur. Tumor palpates like bone. 
No operation. 


the periphery, the apparent invasion of 
the marrow canal. 

X-ray Treatment: This had no ap 
parent effect on the size of the palpable 
mass, nor did the x-ray show any 
changes. The pain increased so that 
it was necessary to give the patient 
X-rays of the chest were 
[he x-rays of 


All othe: 


morphine. 
negative for metastasis. 
other bones were negative. 
examinations were negative 


Pig. 8—Pathol. No. 23284. Case 4.— 
Excessively ossifying periosteal sar- 
coma; possibly sarcoma in old ossi- 
fying myositis. 


BLOODGOOD 


First Exploratory Operation: Dr. 
Dickson, November, 1922, five months 
after the first examination and two 
years and five months after the onset. 
The indication for the operation was 
the intense pain, and no definite im 
provement in the x-ray picture. At the 
exploratory incision. Dr. Dickson wrote 
there was no infiltration of the soft 
parts; the mass of bone was hard and 
well defined, too hard to remove wit) 
the cautery, so that a piece of bone 
was removed with the chisel and mal 
let; no soft bone was found. 

Gross and Microscopic Study of 
First Piece Removed: The specimen 
corsisted of firm bone resembling the 
involucrum of osteomyelitis. Sections of 
this showed new bone formation with 
no evidence of sarcoma. Dr. Phemister 
saw these sections and was unable to 
find any histological picture of sarcoma. 

Second Exploratory Operation: Dr. 
Dickson, December, 1922. This was 
indicated because the patient continued 
to have more pain, requiring morphine 
for relief. At this operation posteriorly 
definite infiltration of the muscle was 
found. 

At this second operation the tumor 
mass was exposed posteriorly, and it 
appeared more extensive than the x-ray 
would indicate. The posterior portion 
vi bone was less dense than the anterior 
and came off in flake-like 
there seemed to be infiltration of the 


masses, 


muscle beyond. Portions of bone and 


soft parts were removed. 


Fig. 9—Pathol. No. 32020. Case °.— 
Benign excessively ossifying perios- 
titis, or ossifying myositis, Stump 
six years after amputation. 
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It is important to note that at both 
operations, after removing bone, the ex- 
posed tissues were burnt with the elec 
tric cautery. 

Gross Pathology: Figure 3 shows 
the particles of bone received. At 
tached to the piece of bone marked “*4”’ 
is a bit of muscle. 

Frozen Sections: (Fig. 4). In the 
muscle outside the bone a definite pic- 
ture of sarcoma was found. The chief 
type of cell was spindle, and there was 
a great deal of eosin-staining intercel- 
lular substance. It resembled, there- 
fore, sclerosing sarcoma. In_ other 
places we could see new bone forma 
tion without osteoblasts, indicating that 
the tumor cells were forming bone. 

Hip-joint amputation was advised. 
This has been done. The patient is 
doing well. The gross specimen has not 
yet been received. 

Pathological Fracture: Dr. Dickson 
wrote December 30, 1922, that afte: 
the second exploratory operation, at 
which he removed considerable bone, 
he left a bridge of bone anteriorly. Th’s 
fractured, and as the boy was having 
considerable pain, he performed a hip 
joint amputation December 29th. 

He also wrote that at the second ex 
ploratory operation and at the examina- 
tion of the specimen after amputation 
there was no evidence of extension of 
the process. 





Pig. 10—Pathol. No. 32020. Case 5. 
Benign excessively ossifying perios- 
titis or myositis. Longitudinal sec- 
tion through amputated stump. Note 
the normal marrow in shaft sur- 
Tounded by a new growth of bone. 
At X an island of bone in muscle; 
at Y an osteophyte growing into 
muscle, 
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Remarks on Case ]: All of us, ex- 
cept Dr. Phemister, who was quite 
positive from the x-ray that it was sar- 
coma, were rather inclined to the view 
that it might be a benign ossifying 
tumor. This was based more upon pal- 
pation than upon the x-ray picture 
alone. 

It is natural to ask the question 
whether in the benign ossifying lesion 
there could be as much pain as in this 
case. The pain increased. There is no 
evidence that the x-ray treatment in 
creased the pain; it did not relieve it. 
I am rather inclined to the view that 
when we study our benign ossifying 
lesions of bone we will find that, in some 
of these, pain of this type may be pres- 
ent, and I will report a case of th’s 


kird here. (Case 5—Pathol. No. 
32020). 
Cast. 2—(Pathol. No. 32122) 


Excessive ossifying periosteal sarcoma 
of upper end of tibia; metastasis to 
lungs with ossification of the metastatic 
tumor in the lung. This case was re 
ported® by Dr. E. R. Le Count, Pro 
fessor of Pathology of Rush Medical 
College. 

This contribution of Le 
pleural and pulmonary secondary osteo 
sarcomas covers the literature from the 
contribution of Virchow in 1864 to 
1909. In addition to reporting an ex 
ample of _ this ossifying 


Count on 


excessively 
periosteal sarcoma, he _ conclusively 
proves that the metastatic tumor from 
bone sarcoma may show ossification. 
Dr. Phemister of Chicago has in- 
terested himself in the types of bone 
formation in sarcoma of bone, and he is 
inclined to the opinion and seems to 


have proved it, that sarcoma cells may 


Pig. 11—Pathol. No. 15283. Case 6. 
Benign excessive ossifying perios- 
titis or myositis in stump after am- 
putation of femur for osteomyelitis. 
This bone formation has since dis- 





BLOODGOOD 


produce new bone in both the primary 
and metastatic tumor, and he seems to 
have had a larger experience than any 
of us in this type of excessive ossifying 
periosteal sarcoma. I trust he will pub- 
lish the results of his studies. 

Case 3—(Pathol. No. 29638)- 
Benign ossif ying periosteal tumor of the 
neck of the femur. (Fig. 6). 

Figure 6 is an x-ray sent me by Dr. 
John A. Talbott of Washington, D. 
C., February 14, 1922. Both of us 
were inclined to the opinion that the 
lesion was benign and probably of the 
exostosis type. Operation was advised 
agairst. The patient was a colored male 
aged 30 years, an ex-soldier. His oc- 
cupation before the war was that of a 
While in the army several 
years ago he received a severe blow 
with a trench shovel in the region of the 
involved bone. There was pain and dis- 
ability for a few days. Then an in- 
terval of freedom; then recurrence of 
pain with slight stiffness. The x-ray is 
shown in Figure 6. The examination 
showed some limitation of rotation and 
abduction and slight flexion. A bone- 
like mass could be palpated posterior 
and medial to the great trochanter, and 
there was a visible tumor in the gluteal 
region on the left side. Other examina- 
tions were negative. A stereoscopic 
plate showed that the bony growth did 
not encircle the neck. The man’s dis- 
ability was slight. It is now one year 
since this X-ray was taken and no 
change has been observed. 


plasterer. 


In the X-ray one observes that the 
outline of the new growth of bone is 
sharp and there are no shadows of 
slands of bone outside the main tumor, 
and no evidence of bone destruction 





appeared. 
Fig. lla—Pathol. No. 15283. Case 6. 


X-ray of stump six years later 
showing ossifying myositis has dis- 
appeared, 
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can be seen in the neck of the femur. 
Case 4—(Pathol. No. 23284) 
Excessively ossifying 
coma; possibly sarcoma in old ossifying 
myositis. Death, with symptoms of 
metastasis to lungs. Operation and 
autopsy refused. (Figs. 7 and 8). 


periosteal sal 


This case has previously been re 
ported in the Journal of Radiology fo: 
March, 1920 (Fig. 70). At that time 
it was my only example of the perioste il 
sarcoma with excessive bone formation 

Clinicel Note: I saw this patient in 
June, 1918. She was referred to me 
by Dr. Edward P. Shelby of New 
York. The patient was a white female, 
aged 38 who had 
pain and tumor around the lower shaft 
of the femur of two years duration fol 
When we went into 


years, increasing 


lowing a trauma. 
the history more carefully, we 
tained that she had been a continuou 
horse-back rider from youth, an 
twenty-four years ago, at the age of 
14 she had observed a painless hard 


ascel 


} 


mass in the adductors above the internal! 
condyle of the right knee 
remained twenty-two 
no x-ray had been taken. Then, two 
years ago, there was the trauma with 


This mas 


quiescent years; 


increasing pain and a gradual develop 
ment of a larger bony mass surrounding 
the lower third of the femur. 

The lateral x-ray (Fig. 7) shows 
a light, round shadow at “X”’ which 
suggests an old myositis of the rider's 
bone type. But now, surrounding the 
lower shaft of the femur there is an 
excessive growth of new bone, most 
marked posteriorly, and when we study 





Pig. 12—Pathol. No. 27702. Case 7. 
Benign osteofibroma, periosteal, in 
upper end of fibula. Operation—re- 
section. See Figure 13 for result. 

Pig. 13—Pathol. No. 27702. Case 7. 
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the shadow of this new bone formation or myositis about the femur in an ampu 


in the lateral view (Fig. 7) and in the 
antero-posterior view (Fig. 8) we find 


no positive evidence of destruction of 


the shaft, and the bone formation on 
the shaft in the inner zone is that of 
a benign ossifying growth. But the 
periphery has fine spicules of bone ex- 
tending into the soft parts, which is sug 
gestive of sarcoma. 


seen 


However, this picture may be 
in ossifying myositis. 

Figure 7 was taken in November, 
1917, and Figure 8 in June, 1918. 
If pictures were taken after these dates, 
I was not informed. 

A number of 


genologists saw these x-rays, and all of 


surgeons and roent 
them considered the possibility of an 
old ossifying myositis, as well as the 
question of a secondary sarcoma. In 
1918 the x ray of the chest was nega 
The patient refused amputation, 
and at that time I advised against an 


could not 


tive. 
exploratory incision, as | 
conceive of its value if the patient re 
fused the indicated amputation, should 
the section show sarcoma. 

The patient continued to suffer pain 
and then began to lose strength and 
flesh. She died in May, 1920, with 
symptoms of metastasis to the lungs. 

Remarks on Case 4: It is difficult to 
explain the death of this patient ex- 
cept on the diagnosis of a sarcoma with 
metastasis to the lung. It still represents 
the largest ossifying periosteal tumor in 
my group of 240 cases. 

Case 5 (Pathol. No. 32020) 


) 
Benign excessively ossifying periostitis 





Excessive bone formation after re- 
section of the fibula for primary le- 
sion shown in Figure 12. X-ray one 
year and four months after opera- 
tion. 


tated stump six years after amputation. 
Patient of Dr. Wm. S. Baer of Balti 
more. 

Figure 9 is the x-ray of the ampu 
tated stump. This new bone formation 
could be palpated directly beneath the 
skin, at the end of the stump and every 
where the bony tumor could be palpated 
without any evidence of infiltration of 
the soft parts. Figure 10 is a photo 
graph of a longtitudinal section through 
the femur and bony growth. The femu 
is practically uninvolved; the marrow 
tissue is normal; the bony growth can 
shaft of the 
femur, and the bone beneath is smooth, 


be separated from the 
but there is no periosteum. The growth 
perios 
teum and infiltrates the muscle. In the 


“XX” there is an iso 


lated piece of bone. 


of bone is, therefore, outside the 
rectus muscle, at 


Careful microscopic study of numer 
ous sections shows no evidence of sar 
coma; numerous osteoblasts are present 
about the bone lamellae. Between the 
bone there is inflammatory tissue. The 
petient is in good general health with 
out evidence of metastasis to the lungs 

Clinical Note: Six years and seven 
months ago this adult 
overated on by Dr. Baer at the Union 
Protestant Hospital, and the thigh was 
amputated in the middle third. At that 
time, in 1916,, pieces of bone were 
sent to the laboratory, and are recorded 
under Pathol. No. 19358. The gross 
and microscopic study at that time re- 
benign 


woman was 


corded the diagnosis of a 
osteoma, apparently growing from the 
lower end of the femur. I have re- 
studied both the gross specimen and the 
sections and can find no evidence ol 

rcoma. When the 
rloced together we get the impression 
of a pedunculated tumor, and in the 
cartilage on top ol 


bone pieces are 


sections we find 
cancellous bone. This is a picture only 
found in the benign exostosis. Up to 
the present time we have not yet re 
cei ed from Dr. Baer a complete 
torv-of the orignal lesion. 
Ult'mate Result: A number of let- 
ters from the patient to Dr. Baer are 
filed with the pathological report. Ap- 
parently she suffered from a_ painful 
stump, and was unable to wear her 
artificial leg very much. A letter d ted 
1917 still complained of a_ painful 
sturp and inability to wear the art! ial 
limb. In Tune, 1922, about six months 
before her readmission, she informed 
us that she was free from pain om 
February, 1920, to February, 1‘ 21, 
and then the pain returned. . 
Clinical Note on Readmissio: ™ 
January, 1923: The patient is now 
46 years of age. Some sixteen years 
ago, ten years before the amputation, 
her knee was injured by a polo »all. 
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About one year before her admission 
to Union Protestant Hospital, in 1916, 
the knee became swollen and stiff. Ap 
parently the first operation at the hospi 
tal was the removal of the bony tumor, 
which I have described, and then ten 
days later, the amputation. The exact 
duration of the palpable bony mass in 
the stump is not given in the history. 

Remarks on Case 5: The long in- 
terval between the first amputation and 
the second is evidence against malignant 
Nevertheless. 
tion in the stump is unusual and very 
excessive. As 


disease. the bone forma 
a rule ossifying myositis 
after the trauma, 
reaches its height and then gradually 


rec edes. 


follows immediately 


I have only one example of 
in ossification in a stump similar to this 
(See Case 6). Here the bone forma 
tion was immediate and then receded 
ind has now almost disappeared. 
CASE 6 (Pathol. No. 15283) 
Benign excessive ossification in end of 
stump alter amputation of 
steomyelitis. he 


shows a very 


femur fo 
(Fig. 11), 
amount of bone 
formation in the stump beneath the end 
4 the femur, and the two silver plates 


X-ray 


large 


used in the previous operation after the 
hxation of a fracture. The amputation 
was performed because of infect’on and 
steomyelitis. 
Cl nical Not 


under my 


This adult male cams 


observation some ten years 
igo. [There was a fracture of the shaft 
the femur below the trochanter with 
werriding and non-union. 


| he ( pera 

tion | d 1 platin 

ion for reduction and plating was a 
] 

ery difficult one, due to excessive cal 

a low-grade infe 

solt-part 


secondary osteomyelitis, then a genera! 


us. There was first 
tion of the wound, then 

septicemia. [he amputation was rapicl, 
performed to prevent death from gen 


] 
eral infection. This bone formation 


took place within six weeks in a wound 
Nothing was 
the plat s 
W ithin the two years most of the bone 
lormation has (Fig 
11-A), and the patient has been able 
to wear an artificial leg with comfort. 
Case 7 (Pathol. No. 27702) 
Benign (2) excessive bone formation 
ilter resection of the 
the hbula for 
lying growth. 
I tumor of 


aling by granulation 


done, except removal olf 


dis ippeared 


uppel third o 
a benign periosteal oss 
Figure 12 is an x-ray 
fibula 


before resection. 


Figure | 3, one year and four mont's 
aiter jesection, shows ossification, and 
rigures 14 and 15 show excessive oss - 
ication of the upper half of the leg 
three years after operation. 

Clinical Note: This was a white fe 
male, aged 22 years, a patient of Dr. 
R. G. Le Conte of Philadelphia. There 
has been no history of trauma, but 
there had been observed in the region 


of the upper end of the fibula a pain- 


BONE 


TUMORS: SARCOMA 
The 
tumor palpated like bone, similar to 
Case | in this paper. The x-ray (Fig. 
12) shows a growth of bone surround- 
ing the upper third and the head of the 
fibula. The shaft of the fibula, ap- 
parently unchanged, is shining 
through the surrounding bony growth. 
The outlines of the ossifying periosteal 
tumor are very distinct and islands of 
bone outside the tumor area observed 
in Case | (Figs. | and 2) are not seen 
in this case. The clinical picture, the 
palpation and the x-ray all indicate a 
benign periosteal ossifying lesion 
Operation, 1919, Dr. 
le Conte: Dr. Le Conte informs me 
that in 


less bony growth for some years. 


seen 


November, 


tumor he cut 
through muscle beyond the tumor and 
The 
external nerve was dissected out of a 
groove, but he did not think he exposed 
tumor! The tumor rested upon 


removing the 


sawed the fibula below the tumor. 


tissue. 
the tibia like a saddle, and in this part 
of the operation the tumor had to be 
broken off the tibia, but there was no 
evidence of bony connection and per- 
haps in doing this the periosteum of the 
tibia was stripped. 





Fig. 14—Pathol. No. 27702. Case 7. 


X-rav. 1/12/1923. Benign (?) ex- 
cessive bone formation three years 
after resection of the upper end of 
the fibula for tumor shown in FPig- 
ure 12, 
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Microscopic Study: The tumor is an 
osteofibroma, that is, between the islands 
of bone there is fibrous tissue with no 
cellular areas suggesting sarcoma; nor 
was I able to find any evidence of 
myxoma or chondroma. The muscle 
outside of the tumor shows myositis. 
Although in the x-ray the tumor ap- 
pears to be chiefly bone, in the gross 
and in the sections it is largely fibroma. 

X-ray Result: March, 1921, one 
year and four months after operation 
(Fig. 13). We observe that in the de- 
fect after removal of the upper end of 
the fibula there is the shadow of a new 
growth of bone; it extends down the 
shaft of the upper end of the remaining 
portion of the fibula and overlaps the 
upper third of the tibia. This area pal- 
pates like bone. There is no tenderness. 

At this time Dr. Le Conte and Dr. 
|_ee discussed the possibilities. We were 
all rather inclined to the view that it 
was a benign growth of bone due to the 
ossification of a postoperative hema- 
toma, or to the stripping of the perlos- 
teum of the tibia, and further opera- 
tion was decided against. Apparently 
there is no doubt that the traumatic ossi 


Pig. 15—Pathol. No. 27702. Case 7. 


X-ray, 1/12/1923. Benign (7?) ex- 
cessive bone formation three years 
after resection of the upper end of 
the fibula for tumor shown in Fig- 


ure 12. 
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fying periostitis and ossifying myositis 
are better left alone. 

The entire object of this paper is an 
attempt to differentiate these benign os- 
sifying lesions from the ossifying sar 
coma. 

X-ray October 1/1, 1922: The in- 
terval is now almost three years since 
the resection and almost two years since 
the last x-ray. On palpation there is 
a growth of bone extending from the 
knee-joint to the junction of the middle 
and lower third of the leg. The bone 
surrounds the shafts of the fibula and 
tibia. 

X-ray January 1/2, 1923: These 
x-rays are reproduced (Figs. 14 and 
15). The increase in bone formation 
since October is very slight. In the 
lateral and antero-posterior views the 
bone formation more resembles ossify 
ing myositis than any well known ossi- 
fying lesion, but this should be com- 
pared with the x-ray in Case 4 (Figs. 
7 and 8), which has been diagnosed 
ossifying sarcoma, because the patient 
died of metastasis. 

This patient in Case 7 is in perfect 
health, the x-rays of the chest show no 
metastasis; she is suffering no pain. It 
is important to note that in Case | and 
in Case 4, both sarcomas, pain was a 
prominent symptom, and in Case 5 the 
excessive ossification of an amputation 
stump, pain was also a_ prominent 
symptom. In Dr. Le Conte's patient 
there is no difficulty in walking, but 
flexion in the knee-joint is somewhat 
restricted. 

Remarks on Case 7: Were it not fo: 
the evidence of sarcoma in the ossify 
ing growth in Case | and the probable 





Pig. 17—Pathol. No. 800. Case 8. 
Benign osteoma or ossifying myosi- 
tis of upper third of humerus. Pho- 


tograph of surface of dried speci- 
men. 
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Fig. 16—Pathol. No. 800. Case 8. 
Benign osteoma, or ossifying myosi- 
tis of upper end of humerus. Photo- 
graph of patient before operation in 
1894. 


sarcoma in Case 4, I would be inclined 
to the view that in this case of Dr. Le 
Conte the ossifying growth is benign. 
The microscopic evidence in Case 5, 
Dr. Baer’s case, excessive ossification 
of the stump, indicates that it is be 
nign. 


From my study of the situation up to 
date it seems to me that the only treat- 
ment in Le Conte's case is what Dr. 
Baer used in his—amputation. In Dr. 
Baer’s patient the excessive bone forma 





Fig. 18—Pathol. No. 800. Case 8. 
Benign osteoma or ossifying myosi- 
tis of upper third of humerus. Pho- 
tograph of longitudinal section 
through shaft of humerus and sur- 
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tion was only apparent many years 
after amputation, in Le Conte’s case 
it was gradual since November, 1919, 
three years ago. We have, therefore, 
no evidence that this excessive bone 
formation will cease, and we must als» 
bear in mind the possibility of sarcoma. 
In Baer’s case the stump was useless fo: 
an artificial limb, in Dr. Le Conte's 
patient, if bone formation continues, 
there will be greater loss of function at 
the knee-joint. 

Cases of this kind show the im 
portance of a restudy of the possibilities 
of excessive bone formation, both be 
nign and malignant. I have gone ove: 
all the cases of exostoses or benign os 
sifying tumors subjected to operat.on, 
and, although in some there has been 
reformation of bone, in none has it been 
as excessive as in Le Conte's case; it 
usually appeared directly after opera 
tion and then gradually receded. 

In the restudy of the cases of ossi 
fying myositis the same is true—rapid 
formation of bone after trauma an: 
then, after a short time, recession. 

These two stumps, Baer’s and mine, 
are the only two showing excessive bone 
formation. In mine it appeared im 
mediately and then receded, in Baer’s 
case it appeared late and was progres 
sive. 

Case 8—( Pathol. No. 800)—Be 
nign osteoma or ossifying myositis sur 
rounding the upper third of the humerus. 
Diagnosed in 1894 ossifying sarcoma. 


Amputation at the shoulder-joint. Death 


eight years later with symptoms of ob 
struction of the esophagus (Figs. 16, 


17, 18 and 19). 





rounding bone tumor and infiltr:ted 
muscle. 

Pig. 19—Pathol. No. 800. Cas» 8. 
Benign osteoma or ossifying my osi- 
tis of upper third of humerus. X-ray 
of specimen shown in Figure 1’. 
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Clinical Note: This patient was re 
ferred to Johns Hopkins Hospital by 
Dr. Reed White of Lexington, Va., in 
1894. He was a white male, aged 
30, a farmer. Some eighteen months 
before there had been a trauma fol 
lowed by pain and a gradual swelling 
of the upper third of the arm. The 
uniform, irregular swelling is shown in 
Figure 16. My note made at that time 
reads as follows: Uniform swelling; 
tumor, hard like bone; surface, irregu 
lar; some restriction of motion at the 
shoulder-joint. Dr. Halsted then was 
of the opinion that it was an ossifying 
sarcoma and asked me to perform the 
amputation. Ihe gross specimen and 
sections are still preserved in the labora 
tory, now 29 years since the operation, 
and old and new sections have been 
repeatedly studied without finding any 
areas of sarcoma. The surface of the 
gross specimen with its irregular out- 
growths of bone is shown in Figure 17; 
the longitudinal section in Figure 18. 
The marrow cavity of the humerus is 
normal; the inner cortical bone is nor- 
mal; in the outer cortical bone there 
are cavities; the new growth of bone 
springs from the shaft and extends out 
into the muscle. The base is eburnated 
and the outer portion of the bone more 
porous. In both types of bone there are 


Relative Value 


N‘ YT many years ago ulcer of the 

duodenum was thought to be a 
rather rare condition, far overshadowed 
in importance by gastric ulcer. Final 
recognition of the fact that the con- 
trary is the case was brought about 
very largely by the efforts of the roent 
genologist. From the first broad clinical 
study of this condition, therefore, the 
evidence obtained from the roentgen 
ray examination was 
place in its diagnos’s. 
it is always rather dangerous to become 
too well satisfied with one’s own con- 
clusions, and since the specialist has 
always been subject to adverse criticism 
on the ground of his restricted view 
point, it has seemed worth while to 
analy 7e a small series of duodenal ulcer 
cases which have been studied not only 
by x-rays methods, but with regard to 
the chemistry of the gastric contents, 
the history and the physical findings. In 
these cases the various investigations 
mentioned were made all at the same 
time and by the same organization. The 
*_Read at the Annuual Meeting of 

the Radiological Society of North 

America at Detroit, Dec. 6, 1922 


accorded first 
However, since 


cavity formations which resemble the 
marrow cavity. The sections show new 
growth of bone, and in the larger cavi- 
ties between the bones fatty tissue, in 
the smaller areas between bones fibrous 
tissue. 

Remarks on Case 8: I have always 
looked on this case as an example of 
benign excessive ossification. Yet it is 
possible that the late death (eight 
years later) may have been due to 
metastasis to the lung with pressure on 
the esophagus. Dr. Phemister informs 
me that in one of his cases of ossifying 
sarcoma death from metastasis to the 
lung did not take place until seven 
years after amputation. 

Figure 18 is an x-ray of the speci- 
men. 

CONCLUSIONS 

This paper is but an introduction to 
this study. In subsequent papers | pro- 
pose to report on ossifying myositis, 
the different types of ossifying perios- 
titis and exostoses with an attempt to 
get at evidence of how we can recog- 
nize the excessive ossifying sarcoma. 

These cases and this subject have 
just been presented to the Eastern Sec- 
tion of the American Roentgen Ray 
Society at their meeting in Atlantic 
City, January 26, 1923. 

The discussion demonstrated that the 
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ossifying type of periosteal sarcoma re- 
sembling Case | is a rare occurrence. 
That excessive ossification of the stump 
as in Baer’s Case 5 and in mine, Case 
6, is almost unique. 

Also the excessive ossification after 
resection of the end of fibula, Case 7, 
patient of Le Conte, has apparently 
never been observed before. Dr. David 
B. Bowen of Philadelphia who took 
and studied the x-rays in Le Conte's 
case, was rather inclined to the diag- 
nosis of malignancy and to immediate 
amputation. 

A second paper will be published 
on this group, in which will be included 
the observations of bone formation after 
x-ray treatment of periosteal sarcoma. 

The entire problem of bone forma- 
tion associated with benign and ma- 
lignant lesions of bone demands further 
investigation. 
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of Duodenal Ulcer 
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patients have been carefully followed 
up and are still nearly all under super- 
vision. It should be pointed out that 
there has been no surgical confirmation 
of the diagnosis in any of them for the 
reason that they were all uncomplicated 
cases of the type which yield rather 
readily to medical measures. It may 
perhaps be considered that the uni- 
formly prompt and decided response to 
dietary and alkaline therapy has in 
itself constituted a confirmation of the 
diagnosis. 

Routinely, an exhaustive history has 
been taken and a physical examination 
made on the day before the laboratory 
phases of the investigation were begun. 
If, then, either of these preliminary 
rreasures cast suspicion upon the gastro- 
intestinal tract subsequent work was 
started by fractional analysis of the gas- 
tric contents, followed by x-ray ex- 
amination of the entire gastro-intestinal 
tract including the gall bladder. Com- 
plete routine blood examinations includ- 
ing the Wassermann test, and complete 
urine examination, were, of course, 
made in all cases. If, following these 
investigations, the diagnostic picture was 


still incomplete, further work was done 
in following up any special angles 
which may have suggested themselves. 

For this analysis only forty cases 
were used. This number of recent 
clear-cut duodenal ulcer cases stl un 
der observation, and with complete 
records embodying the features out 
lired, was available, and it was thoug' t 
preferable to make a close study of a 
comparatively small number rather than 
to include a larger mass of material 
which was in some particular incom 
plete or obscure. 

The typical ulcer history is often 
cors dered in itself almost sufficient evi- 
dence for a diagnosis. It is interesting 
to note that such a history includ ng 
recurring attacks of digestive distur) 
ance, characterized by hunger pain 
coming on from two to three hours 
after food, and relieved by swallowing 
food or alkalies, was obtained in only 
45 per cent of these cases. In 20 per 
cent, very careful questioning, often 
repeated in the form of leading ques 
tions after the examination, failed to 
uncover any historical evidence at all 
suggestive of ulcer. In two of the pa- 
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tients, sudden and severe hemorrhage 
had been the only symptom prior to 
examination. Thirty-five per cent were 
not typical in history, but were sug 
gestive, in that the history mentioned a 
more or less prolonged period of atypi 
cal dyspepsia. On the other hand, we 
have not infrequently had quite con 
clusive ulcer histories from patients, 
who on close examination, failed to 
show anything more than hyperchlor- 
hydria. 

Physical examination is not expected 
to give a great deal of information with 
regard to duodenal ulcer unaccom 
panied by obstruction or malignant 
change. Epigastric tenderness and 
rigidity or muscle guarding are the only 
objective signs we have found in any 
considerable proportion of these cases, 
and they are, of course, not at all 
peculiar to this condition. Both were 
entirely absent in 30 per cent of the 
cases studied. A point of tenderness 
overlying the shadow of the duodenum, 
when palpation was guided by fluoro- 
scopy, was found present in about the 
same percentage of cases as epigastric 
tenderness during the original physical 
examination. 

Analysis of gastric contents was done 
routinely by the fractional method. 
The small Rehfuss or Lyon's tube was 
given the patient to swallow before food 
was taken in the morning. The gastric 
residuum was recovered and the usual 
Ewald test meal given without remov- 
ing the tube. Specimens were then 
withdrawn every fifteen minutes until 
the stomach was empty or until two 
and one-half hours had elapsed. These 
specimens were titrated for free and 
combined acid and the usual graphic 
curve constructed. Each specimen was 
also tested for occult blood. As 
pointed out by Crane before this so- 
ciety last year, the two types of acid 
curve most typical of ulcer are the one 
which starts high and remains high 
throughout the digestive period, and 
the one which, while starting out at a 
normal point or a low point, constantly 
ascends, remaining at or near its high 
level when the stomach is empty. We 
found one of these two types in 37!/2 
per cent of these cases—however, the 
remainder show either an acid curve 
which was in all respects normal and 
was going down rapidly at the end of 
the digestive period, or even a sub-acid 
curve with all the figures below nor- 
mal. This latter condition was obtained 
in 25 per cent. We did not encounter 
achylia in this series, although a few 
cases showed complete anacidity at the 
end of the first hour and would have 
been listed as cases of achylia under the 
one hour Ewald meal technique. There 
was one feature consistently present in 
all these analyses—namely, the clean 
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character of digestion, there being uni- 
formly a minimum of gastric mucus, 
and complete absence of pus. 

As previously stated, all gastric 
fractions were tested for occult blood 
and the feces were likewise so tested. 
We found occult blood in one or more 
fractions in only 20 per cent of the 
cases here reported. Blood was found 
in the stool after the omission of meat 
from the diet in only five cases. In a 
number of patients the tube was al- 
lowed to pass into the duodenum for 
the gall-bladder drainage procedure de- 
scribed by Lyons and others. While 
we recovered microscopic or chemical 
blood with the duodenal return in many 
of these cases, it was so inconstant a 
finding that we attach no significance to 
it if absent. As an independent test, 
we do not feel that it would be worth 
doing for any information it might af- 
ford in regard to the presence or ab- 
sence of ulcer in the duodenum. We 
have not used the silk cord test to in- 
vestigate the presence or absence of 
bleeding in the duodenum. 

From the roentgen standpoint 80 per 
cent of the cases gave direct evidence 
of duodenal ulcer in the presence of 
the typical persistent cap deformity of 
the type recognized as being associated 
with this condition. In the remainder 
the evidence was indirect and consisted 
of failure to fill a normal cap in spite 
of postural and palpatory efforts as 
well as hypertonus, hyperperistalsis and 
hypermotility. In no case have we been 
able to make a diagnosis of duodenal 
ulcer without one of these two sorts of 
x-ray evidence. All patients not show- 
ing a definitiely normal gastro-intestinal 
tract on the first x-ray examination were 
re-examined after atropin or belladona 
had been given to physiologic effect. 
This re-examination has _ frequently 
suficed to rule out cases which from 
our initial observation would have been 
considered distinctly pathological. It 
is a somewhat time consuming precau- 
tion, but has saved us not a few em- 
barrassing mistakes. 

Briefly, we have found direct x-ray 
evidence of duodenal ulcer in 80 per 
cent; indirect x-ray evidenc in 20 per 
cent. Of the objective evidence, all of 
that obtained from the laboratory and 
from the physical examination was so 
inconstant and uncertain that it is felt 
to be of value only if positive. The 
history, when typical, has always been 
thought to be of the very greatest value, 
and certainly it seems to us to rank 
second in importance and in reliability 
only to the roentgen examination. The 
present small series, however, would 
seem to substantiate the view that it, 
too, has value only if positive, and 
even then may be misleading. Particu- 
larly have we been disappointed in the 
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results from fractional gastric analysis 

This proceeding, which had pre 
viously been occasionally used in ou 
laboratory, we adopted as a routine in 
all ulcer suspects about a year ago 
The suppositions upon which it is based 
seemed so reasonable and the technique 
so adapted to permit accurate following 
of the digestive process, that we hoped 
to obtain, as others believed they had, 
consistent findings which would offer 
material aid in diagnosis and in guid 
ing treatment. The finding that many 
of the acid curves so constructed seemed 
to adhere closely to previously described 
types, and were often in accord with 
the evidence obtained from _ othe: 
sources, supported us in this hope. The 
fact, however, that only about one-third 
of this series of cases gave at all typical 
ulcer curves, while the remainder were 
either normal or subacid, coupled with 
the not infrequent finding of high or 
rising acid curves in conditions which 
were obviously not ulcer, as for in- 
stance chronic appendix, and gall-blad- 
der cases, has left us without much 
confidence in the evidence to be ob- 
tained by this method. Recent work 
seems to offer an adequate explanation 
of this unreliability, since it has ap- 
parently been proved that the gastric 
contents are not intimately mixed and 
homogenous except at the end of gas 
tric digestion. Samples taken at inter- 
vals of seconds, through the same tube 
and from the same stomach have shown 
variations as wide as thirty points in 
the free acidity. Furthermore, there is 
probably no direct connection between 
gastric acidity and ulcer. It is well 
known that duodenal ulcer and com- 
plete achylia may occur together, and 
it is probable that when increased acid- 
ity does occur it depends rather upon 
obstruction from pylorospasm or from 
organic causes than upon any direct 
influence of the ulcer itself. As pyloro- 
spasm is by no means a constant con- 
dition in ulcer, neither may hyperacid- 
ity be expected to be. 

There are rather obvious reasons 
why blood in the stomach contents or 
the stool should be an inconsistent and 
occasional finding. Massive hemor- 
rhage occasioned by the erosion of a 
vessel is, of course, a positive and 
dramatic, but fortunately, rather rare 
symptom. The presence of minute 
quantities of blood must depend on 
trauma either from hyperperistalsis or 
from food, and must necessarily be of 
rather capricious occurrence. Further. 
the possibility of error from outside 
sources, as traumatism from the tube, 
in the case of gastric contents, and the 
introduction of blood from the lower 
gastro-intestinal tract in the case ° 
stool specimens is too great to permit 
of reliance either in a positive or nega 
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tive direction being placed on this find- 
ing 

The characteristic feature of the 
typical ulcer history is pain, occuring 
three hours after eating—in 
other words, at about the time the 
hyperactive stomach of the ulcer pa- 
tient has emptied—and assuaged by 
food or by alkalies. It has been shown 
quite conclusively that this pain is not 
caused, as was formerly supposed, by 
hyperacidity, but rather by excessive 
peristalsis. Many clinical and physio- 
logical studies have proved that the 
pain and the peristalsis are synchronous, 
and that the acidity may be nil at the 
moment of the greatest pain. Hyper- 
acidity, when present, may reflexly in 
duce contraction and thus indirectly 
cause pain, but is neither the direct nor 
the only causative factor. On the other 
hand, when hyperistalsis is not caused 
by excess of acid it is undoubtedly due 
to reflex effects from the ulcer itself, 
and therefore should be expected to 
vary with the location of the ulcer as 
regards the nerve paths and with the 
extent of the zone of inflammation, and 
consequently hyperexcitable nerve end 
ings, about it. 
more or less accidental factors probably 
explain the frequency with which atypi 
cal histories are encountered. 

On the other hand, there are ob- 
vious reasons why the x-ray evidence 
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should be consistent and reliable. It is 
based upon two pathological changes 
which must of necessity accompany, in 
greater or less degree, all active ulcers, 
namely, the break in continuity of the 
mucus membrane itself, and the inflam- 
matory zone, with its irritated nerve 
ending, surrounding it. The direct 
roentgen evidence, which is to say the 
cap deformity, depends in variable de 
gree upon these two factors acting 
together, a part of the deformity, in- 
deed sometimes practically all of it, 
being reflex in character. The known 
ability of very small ulcers to produce 
a massive and persistent deformity de- 
pends upon the accompanying inflam- 
matory irritation of adjacent nerve 
paths. The subsidence of the inflam- 
matory zone as healing progresses ex- 
plains the lessening cap deformity in 
the face of the fact that the scar may 
be as large as the ulcer. When heal- 
ing has finally occurred ,if the lesion 
has been deep enough to produce a scar 
of any size, an irregularity will persist, 
but it will be unaccompanied by any 
exaggeration from reflex sources. The 
failure of the surgeon, by external in- 


spection or palpation of the duodenum, 
to find many ulcers diagnosed by the 
roentgenologist upon what was, to him, 
very conclusive evidence, is, of course, 


explained by the reflex character of the 


considerable deformity seen by the 
roentgenologist, the ulcer itself in these 
instances being small and shallow with- 
out induration of the base or scar 
formation. Indeed, it may be merely 
an erosion of the mucosa. General 
anesthesia will abolish such reflex 
spasm, while atropin, at least in ordi- 
nary dosage, will not do so. The so- 
called indirect roentgen evidence, in- 
cluding retention, _ hyperperistalsis, 
hypertonus, and hypermotility, is, of 
course, all reflex in character, except 
where the retention is based upon 
organic obstruction, but is again sufh- 
ciently direct character that it is not 
abolished by ordinary doses of atropin, 
as is the case with spasm from extrinsic 
causes. 


In the future we shall probably be 
satished with the 


from the one hour test meal, placing 
little emphasis upon the acid values, 
and considerable stress upon the pres- 
ence of gastric mucus, blood, evidence 
of retention from the previous meal, 
etc., with possibly also a routine analy- 
sis of the fasting stomach contents. The 
importance of a careful and searching 
history, of course, must remain un- 
questioned, but failure to obtain his- 
torical evidence of ulcer will not act 
to cast doubt upon positive x-ray find 
ings. 


laboratory report 
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The JOURNAL OF RADIOLOGY 


Radiology Today and Tomorrow 
O THINKING MAN ean read Floyd W. Parsons’ 


article in the Saturday Evening Post of March 10th 
under the heading, “Science and Everyday Life,”’ without 
being impressed with the outstanding fact that radiant energy 
is becoming more and more recognized as the keystone of 
the arch of all science. 

This means that radiology as such embraces a much 
greater held than the mere application of x-rays diagnostic- 
ally and therapeutically. There are many other octaves in 
the spectrum which prebably have as great, if not greater 
possibilities therapeutically. For instance, ultra violet in the 
past couple of years has come to be recognized as having a 
much wider range of application in the common everyday 
run of human ills than perhaps x-rays. And this statement 
is entirely devoid of any thought of repugnance to the 
encrmous diagnostic and therapeutic value of x-rays. 

But without particularizing with reference to the 
divisions and subdivisions of the science of radiology, 
medically and biologically, it is worth while noting the fact 
that there is a rapidly increasing recognition of the wide uses 
of radiant energy in the commercial field. One or two il- 
lustrations will suffice: chemical analysis, the discovery of 
spurious paintings, the grading of paper, differentiation be- 
tween cotton, wool and silk in manufactured goods, and the 
disintegrating of water by radioactivity in the manufacture 
of ammonia. 

Without indulging in quotations, the Journal desires 
now to call attention again to an editorial found therein in 
the February, 1922, issue, entitled ““A Scientific Renais- 
sance, for that editorial portrayed our belief in the future 
of the science of radiology—a belief which is becoming more 
vital to the conduct of this science as an integrated part of 
everyday life. 

As has been previously stated, there are a great num- 
ber of men in the world who are interested in the medical 
and biological application of this particular science. To 
perform a real service for these laborers in the medical pro- 
fession is the object of the Journal. And since most of these 
men have no especial knowledge of physics or ultra-scientific 
characterizations, due to the fact that this science has been 
discovered and applied since their medical training was fin- 
ished, it becomes necessary to develop the various phases 
discussed in language that is easily comprehensible. 

By the same token, it will be recognized that if the 
Journal is to be “‘of the greatest service to the greatest num- 
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ber,”’ it will have to carry a message for every man interested 
in the science, whether he holds himself out as a specialist 
or uses radiant energy in some form merely as an adjunct 
of his medical practice. 

The science of radiology has become so important to 
the man in the street therapeutically, and perhaps biologic- 
ally, that entire freedom from the machinations of cliques 
and partisan politics of the few or many, must be maintained 
at all hazards. Each issue of the Journal must be so builded 
that it will constitute a stepping stone to that greater appli- 
cation of the science it represents and espouses, which must 
be the ideal sought to be achieved by every honest devotee, 
whether he be a member of the medical profession or not. 
The man practising medicine in the isolated community who 
seeks to bring this science into his own practice for the ben:- 
fit of his patients is in just as great, if not greater need of 
the assistance this publication can and should bring him, 
than is the man in the large centers who has access to the 
experience of other men in his particular field. 

Finally, the opportunity for humanitarian service 1s 
much too great for any constricted and narrow interpretation 
of the science of radiology; and if the radiologists of today 
hope to merit the respect of the radiologists of tomorrow, 
nothing less than an entirely unselfish and far-visioned pur- 


pose can sufhce. 
Research 
LL. SCIENTIFIC advance is made by painstaking re- 


search, research carefully planned and diligently ex- 
ecuted. We have just celebrated the centenary of the 
great Pasteur to whom medicine of today owes its very ex- 
istence. Although Pasteur himself was not a physician, his 
investigations in bacteriology proved the cause of various 
bacterial diseases. At the same time, he showed us the 
cause of putrefaction in various food-stuffs and thus was the 
father of modern methods of preserving fruit and vegetables, 
pasteurising milk and using refrigeration. The inspiration 
thus given has led to the stamping out of smallpox, diph- 
theria, typhoid fever, malaria and yeliow fever. 

When one of our leading surgeons first came to Omaha 
he spent many sleepless nights doing intubations and trach- 
eotomies to save the lives of children dying of diphtheria. 
At that same time an acquaintance of ours buried seven 
children in one winter, all had died of diphtheria. He him- 
self was compelled to dig the grave of the last one, s0 
great was the fear of the epidemic. Is it any wonder they 
called it the “black plague’? Contrast this picture with 
the low mortality rate nowadays, since the general use o! 
diphtheria antitoxin. And thank God that your children 
were born today instead of in the days before diphtheria 
antitoxin was known. 

Typhoid fever was formerly one of the most common 
and one of the most deadly bacterial diseases. So recently 
as during the Spanish-American War, deaths from typhoid 
fever were many times more numerous among soldiers than 
deaths due to war wounds. In the recent World War, 
scarcely a soldier died of typhoid fever. There is scarcely 
a family grown to maturity but has one or more vacant 
chairs in the home, from death that was due to typhoid 
fever. Well do I remember a brother physician who was 
cut off at the zenith of his professional career by typhoid 
fever contracted from the polluted water supply of a city 
where he had attended a national medical meeting. The 
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research of Pasteur and his successors has made possible 
the prevention of such catastrophies as those just enumerated. 

The French engineers realized the advantages and 
possibilities of building a canal through Panama but yellow 
fever killed the men more rapidly than new ones could be 
supplied to take their places. It remained for the Amer- 
icans, Reed, Carroll, Lazear, Agramonte, Cook, and others, 
to offer themselves a living sacrifice to prove that the cause 
of yellow fever had been discovered. When this was defi- 
nitely proved the methods of prevention were already at 
hand. Due to this fact, not only has the Panama Canal 
been built, but the country along its borders has in reality 
been made more healthful than the United States. The 
death rate in the Panama Canal Zone, according to the 
United States census of 1910, was 1.7 per cent, while in 
New York City, Philadelphia and Washington, D. C., the 
rates were 2 per cent, 2.1 per cent and 2.2 per cent, re- 
spectively. 

[he ability to conquer tropical diseases opens up won- 
derful possibilities for civilization and may mean that the 
greatest future development in civilization will be found in 
the tropics. Mr. Herbert J. Spinden, in the February num- 
ber of the World’s Work, has called attention to this trend 
of civilization. Would that Pasteur’s spirit could hover 
over us now and see not only what has already been accom- 
plished through his efforts in research but the possibilities 
for the future. 

Turning more particularly to research in the field of 
radiology, let us look for a moment at the developments 
whi h have followed the work of Wilhelm Konrad Roent- 
gen. We imagine that he little dreamed when he first dis- 
covered the rays that he had found a scientific truth which 
would upset the whole arrangement of chemical elements 
ind at the same time would make possible the analysis of 
unknown chemical substances by so simple a procedure as 
making an x-ray spectrogram. We doubt whether he 
realized that he had laid the foundation for the discovery 
of radium or that he had set in motion work which would 
make it possible for one to speak around the world by radio- 
phone. Yet in the twenty-seven years that he lived after 
his wonderful discovery, he saw these very things made pos- 
sible. The x-ray was adopted almost immediately by the 
medical profession, but its use is not confined to medical 
purposes. It is used in the pearl industry, in the tobacco 
industry, in the chemical industry, in the steel industry, in 
the shoe industry, in law, in biology and probably in many 
other ways not mentioned. 

lo the painstaking effort of Roentgen and his follow- 
ers, we owe all these advances. We should not pass with- 
out mention of the work of Mr. Clyde Snook, W. D. 
Coolidge, Ph.D.; William Duane, Ph.D., and Friedrich 
Dessauer, Ph.D. The works of these men stand as their 
memorial. All of them, save Roentgen, are still living and 
ire still busily engaged in further research. Who can fore- 
cast what their future achievements may be? The accom- 
plishments of these men illustrate the epigram said to have 
come {rom the lips of Dr. W. J. Mayo, “The first prob- 
lem in research is to find the man.” 

[he present trend in economic life is toward organ- 
zation This trend has also affected the medical profes- 
sion. [here is a desire on the part of the far seeing lead- 
ers in medicine to coordinate all effort. This same spirit 
affects the various branches of medicine and among them 
radiolovy. In a recent address, Sir Humphrey Rolleston, 


President of the Roentgen Society of Great Britain, pleaded 
for a unification of all radiologists of Great Britain. There 
are now two societies of radiologists in Great Britain but it 
may be possible that through the efforts of Sir Humphrey 
Rolleston, a union will occur which will enable the British 
radiologists to present a unified effort and will at the same 
time make possible more rapid advance along many lines. 


EDITORIAL 


The aims and purposes of the Radiological Society 
have been to coordinate all efforts in radiology in North 


America. This society works in the closest harmony with 
the Canadian Radiological Society, the American Roentgen 
Ray Society and the Amercan Radium Society. At the 
present time, the membership roll of the Radiological So- 
ciety includes practically all the members of the other so- 
cieties mentioned. This close relationship should be of 
great value in promoting research work in America. 

The American Roentgen Ray Society has fostered re- 
search for a number of years by giving a prize each year to 
the person who presented the most valuable work on some 
research problem. 

The American Roentgen Ray Society, together with 
the Radiological Society, has cooperated for several years 
with the National Research Council, with headquarters in 
Washington, D. C. Dr. A. W. Crane acts as chairman 


of the section of roentgenology. 


The Radiological Society has been working for some 
time, attempting to establish an endowment fund for re- 
search, the income from this fund to be used in promoting 
research. A considerable fund has already been accumu- 
lated and more is being added. This fund should con- 
stantly grow by gifts from individuals and corporations, as 
well as by annuities and estates left to the Society by will. 
In due time, a fund of large proportions should accumulate 
which will make possible investigation along lines needed in 
radiology and physiotherapy. 


Midyear Meeting 
HE MIDYEAR MEETING of the Radiological So- 


ciety will be held in San Francisco, June 22nd and 
23rd, the Friday and Saturday preceding the meeting of 
the American Medical Association. 

Those desiring to appear on the program should write 
to Dr. L. T. LeWald, St. Luke’s Hospital, New York 
City, who is chairman of the program committee, or to Dr. 
R. D. Carman, President of the Radiological Society. The 
program is almost complete so immediate action is imper- 
ative. 

The meeting will be held in Polk Hall of the Civic 
Auditorium, which has a seating capacity of 1,200. Com- 
mercial exhibits will be arranged in wide corridors immedi- 
ately adjoining the meeting hall, and the scientific exhibits 
in two reception rooms each about 18 by 30 feet through 
which one must pass to reach the meeting room. 

Dr. W. E. Chamberlain, Stanford University Hos- 
pital, San Francisco, is local chairman of the committee on 
scientific exhibits and would like to have an exhibit of films 
from as many men as possible. If films can be mailed to 
him in advance it will greatly facilitate the work of the 
committee. 

The Palace Hotel has been selected as headquarters 
and 100 rooms have been set aside for use of Society mem- 
bers. The prices of rooms are $8, $9 and $10 a day for 
two ina room. All rooms have baths. We are informed 
that those desiring accommodations should write at once 
since reservations are already at a premium. 

Dr. M. P. Burnham is chairman of the local enter- 
tainment committee. Preliminary arrangements so far made 
by this committee are for a dinner and dance at the Palace 
Hotel the night of Tune 23rd. For Sunday, the following 
day, a motor trip is planned to the Santa Cruz big trees 
where luncheon will be served, thence to the beach at Santa 
Cruz. This trip comprises a scenic drive of about 100 miles 
each way. Golfers should note the kindness of Dr. Lloyd 
Bryan, Butler Building, San Francisco, who will, if notified, 
make arrangements for any member to play on the local golf 
courses. Dr. Bryan also announces that visiting cards will 
be issued to the Olympic Club, one of the attractions of 
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which is the swimming pool. Besides these entertainments 
and courtesies the committee has arranged trips to Mt. 
Tamalpais, to the campus of the University of California 
and to that of Leland Stanford University. 


Wilhelm Konrad Roentgen* 


THE Discovery. 

T IS LATE im the fall of 1893. The 

Wuerzburg is basking in the autumn sunlight in the vine 
clad valley of the Main. In the broad and tree-lined 
Pleicher-Ring is the Institute of Physics. Within its walls 
in a room littered with scientific apparatus, a man stands 
deep in thought before a glass bulb glowing with colored 
light. He is of middle age, tall, heavily bearded, with a 
face almost spiritual in its aspect. 
eye, though deeply set, glows with kindness; 
It is the face of 


ancient town ol 


His brow is broad, the 
the lips are 
thin, the mouth is firm. an ascetic and a 
thinker. 

The little glass tube he studies so intently as it glows 
and flickers with its iridescent hues—what an amount of 
thought of painstaking, laborious investigation it represents! 
Pluecker, Gassiot, Geissler, Hittorf, Varley, Crookes, and 
Lenard and before them all, Faraday—how persistently the 
human spirit strives to find the meaning of nature's mys 
teries! How crude the beginning, how halting the progress, 
how hidden the goal. How slowly the foundations are laid, 


often without definite plan; the walls rising haphazard, iso- 
lated, disconnected, until the master mind sets the cupola 
and Lo! the structure glows with a beauty and significance 
undreamed of. 





In this vacuum tube, energized by the current of an 
induction coil, lie many of the mysteries and marvels, not 
only of modern electricity, but of matter itself—its ultimate 
constitution—the master problem of the universe. Geissler 
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had passed the induced current through a tube of low va 


uum and had produced the exquisite color effects. Hittorf 
Crookes noted the 
change in the phenomena, as the vacuum was increased to 


had discovered the cathode ray therein. 


On Hertz’s sugges- 
tion Lenord brought the cathode stream out of the tube, and 


about one millionth of an atmosphere. 


studied it exhaustively. 


All this was in the mind of Wilhelm Konrad Roent- 
gen, then professor of physics at the University of Wuerz- 
burg, as he watched the flickering bulb. He noted the beau 
tiful green fluorescence of the glass of the tube, just as 
Pluecker had done thirty-five years ago, and thought of 
“radiant matter’ as that influence 
which apparently radiated from the negative pole. 


Crookes’ designation of 


Absorbed in thought,' he did not notice how quickly 
Called from the room, he laid the stil! 
glowing bulb on a book he had been reading that morning, 
in which lay a large, flat, antique key, which it was his 
wont to use as a bookmark. It happened that underneath 
this book lay a photographic plate holder, which he had pre- 
Returning later to the lab- 
oratory, he gathered up several plate holders, among which 
was the fateful one under the book, and spent the afternoon 


the hours flew. 


pared for an afternoon's outing. 


outdoors, seeking recreation and amusement in the practice 
of his hobby, photography. He made several exposures 
On developing the plates, a shadow of the antique key, his 
bookmark, appeared on one ol them. He wondered how 
He showed the plate to his 
students and asked them for their ideas, but none of the ex 
planations offered satished him. 


the key upon the plate ? 


this could have happened. 


How came the image of 
The fogging of photographic plates 
in the proximity ol energized vacuum tubes had been noted 
before, but to Roentgen’s scientific mind this phenomenon 
demanded a satisfactory explanation and he proceeded ti 
analyze it. 

Hertz had said that something passed through the 
walls of the tube. But these were cathode radiations from 
the Lenard tube, which Lenard had so thoroughly studied 
It was known that these cathode rays, when brought throug! 
a vacuum tube, moved in straight 
penetrated thin sub- 
stances, and aflected phe tographi plates. But this was no 
Lenard tube with an aluminum window, but a relative 


highly exhausted Crookes’ 


the aluminum window of 


lines, discharged electrified bodies, 


tube, and neither cathode rays 
nor ultraviolet light could pass through the glass of the tube 
Roentgen decided therefore to searct 
for the mysterious agent which had so silently recorded its 


presence. 


and acc omplish this. 


He restaged the drama, placing the glowing bulb, 
the tube, the book, the key, and plate exactly as before, and 
energized the tube for the same time as on the preceding 
day. He developed the plate and Lo! the shadow picture 
of the key was on the plate. Invisible light? Was some 
influence emanating from the glowing bulb that had the 
power of penetrating solid objects and affecting the photo 
graphic plate ? 

Let him who will, speak in admiration of the poetic 
imagination which soars on spiritual wings in the world ol 
fantasy, singing words that soothe the ear and weaving 
fancies that stir the emotions. The imagination ol the 
scientist far transcends that of the poet, not only in the scope 
cf its fancy, but surely in concrete accomplishment The 
imagination of La Place reached out into the infinite heavens 
and made possible the measurement of the courses of the 
eternal stars, the weighing of them as in a balance their 
In the microcosm, the inspired 
imagination of a Pasteur caused the isolation of a |ost o! 
organisms, whose destructive and constructive functicns are 
so greatly the concern of medicine. 

The imagination of Harvey lifted his eyes from the 
rutted paths over which legions of physicians since the time 


analysis as in a test tube. 
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of Galen had traveled, to a newer vista where lay the truth 
of the physiological problem of the circulation of the blood. 
So, too, the scientific imagination of Roentgen dared to 
dream of what was almost scientific heresy, invisible light. 

Noting the green the glass of the 
Crookes tube, he conceived that other substances might be 
similarly affected. He, therefore, surrounded the tube with 
a light proof envelope, and sure enough, a platinobarium 


fluorescence of 


cyanide screen, even at a distance of nire feet, fluoresced 
brilliantly green in the darkened room. F.ureka! He had 
it—a ray invisible to the eye which traversed solid sub- 
stance. He placed his hand on a covered photographic 
plate, energized the Crookes tube above it, and obtained a 
photograph of the shadows of the bones. 

He at once saw before him the problem in all its pos- 
sibilities. To study the invisible energy, to determine its 
nature, its origin, its character’st’cs. this was the work to be 
done He carried on his researches in all phases of the 
problem, and when convinced at last that he had discovered 
a new form of radiation. reported h's results briefly on two 
occasions before the Wuerzburg Phvsicomedical Society, 
December 28, 1895, and March 9, 1896. in a paper en- 
titled A New Form of Rad ction. In 1897. before the 
Roval Prussian Academy of Scierce, in Berlin, he made 
a third communication. On Further Observations of — the 
Characteristics of the X-ravs. 

let the captious critic point out that the placing of 
the glowing bulb upon a hook containing a metal key and 
under which lay a plate holder, was a fortu'tous combina 
tion of circumstances, a master stroke of the blind madonna 
of pagan Chance, but who will doubt, knowing the thor- 
oughness of his methods, that sooner or later Roentgen 
would have made this discovery as a logical step in his re- 
searc hes? 

His Lit 

Roentgen was born in Lennev, in Eastern Prussia, 
March 27, 1845.2 It was planned that he should follow 
the agricultural occupation of his father, and his scientific 
education was therefore begun at the engineering school at 
Apeldoorn in Holland. He entered the Polytechnic School 
it Zuerich several years late: Clausius was at this time 
teaching physics in this university, and it cannot be doubted 
that the young student listened with rapt attention to this 
great teacher, who develoned the principles of the dissipa- 
tion of energy and first advanced the mechanical theory of 
heat production. 

Roentgen graduated from the university with the de- 
gree of Doctor of Philosophy. As a student he manifested 
an extraordinary aptitude for work requiring exactness in de- 
tail, and his industry and ability won him immediately after 
graduation an assistantship to Kundt, whose favorite pupil 
and with whom he was associated for many years. 
veneration as his 


he Wa 
Roent ren ever held hm in_highest 
teacher and guide. To him he owed the exactness of his 
methocls, his accuracy of thought, and his thoroughness in 
investi ation. When Kundt was called to Wuerzburg in 
1870, Roentgen went with him and, in 1872, followed him 
to Strassburg, where he became a private lecturer in physics. 
In 1875, at the age of thirty years, Roentgen was appointed 
professor of mathematics and physics in the agricultural 
acadenny at Hohenheim, but left the following year, at 
Kundt request, to return to Strassburg, where he assumed 
the po-ition of the associate professor, teaching theoretical 
physic 

I, 1879, however, at the age of thirty-four years, he 
was called to Giessen as full professor and director of the 
institute of physics. Here he remained for nine years, until 


appointed director of the physical institute in the great 
school of Wuerzburg, the second most important university 


of Bavaria. 


EDITORIAL 


It was here that the discovery of the X-ray was made. 
In 1900, after twelve happy, active and useful years of 
service, and at the special ins‘stence of the government, he 
accepted the position of director of the Royal Academy of 
Technical Physics of the University of Munich, which po- 


sition he occupied until his death. The presidency of the 
Royal Physical Institute of Berlin was offered to him, but 
declined. Honors and titles from all corners of the civilized 
world have been bestowed upon Roentgen. Immediately 
upon announcement of the discovery, the Emperor invited 
him to demonstrate the x-rays at the Palace of Potsdam, 
where he was awarded the Crown Order of the Second 
Class. The title of Excellence was given him by the Ger- 
man Government and his statue was erected on the Potsdam 
bridge in Berlin. In 1901, he obtained the Nobel prize for 
physics, the first of the awards made. The rays he dis- 
covered have, by general consent, been named after him. 
The honors and acclamations of the world never in any way 
affected the modest, generous, and lovable character of the 
man. Nor can it be said of him that he ever derived any 
material gain from his important discovery. He gave it io 
mankind freely and wholly. 
His Work. 

Before 1895, his scientific work related to various 
questions in experimental physics; the examination of the 
specific heat of gases, the study of isothermal crystals, solar 
calorimetry, dust figures, aneroid barometry, and the absorp- 
tion of heat by vapor. Since then his efforts have been 
mostly devoted to electricity and the phenomena of exhaust- 
ive tubes. 

In the consideration of Roentgen’s scientific labors, 
one characteristic that stands out above all others is the seli 
restraint shown in his intellectual activities and his reverence 
for temperate and accurate deductions. His was the mind 
of a mathematician and his schooling was one in thorough- 
ness, exactness and precision. Indeed, as a keen, inductive 
thinker he has had no peer in the modern scientific world. 
Nowhere in any of his productions is there a hasty conclu- 
sion based on insufhcient premises, nowhere any unfounded 
generalization. It is always the careful, painstaking work 
of an investigator, who constantly denied himself the joys of 
enthusiasm, persistently repressed his emotionalism and _ the 
tendency to glorification in his achievement. The constant 
self questioning, the constant searching analysis of his own 
beliefs and observations, indicates a mental asceticism which 


characterizes the highest type of scientific worker. He per- 
mits the facts to speak for him. His experiments, therefore, 
have an elemental firmness, strength, and finality. It is the 


quality and not the quantity that renders his work of such 
surpassing value. 

We are too near the age to obtain the proper per- 
spective of the personalities which will dignify it, but from 
the distance of centuries, Wilhelm Konrad Roentgen will be 
seen as one of the towering figures of our time. 

I. SetH Hirscu, M. D., New York City. 
FOOTNOTES. 
A Biographical Sketch. Copyright, 1915, by A. R. 
Elliott Publishing Company. 

1. This episode is based on an account given in Pop- 
ular Science Monthly, December, 1908, by E. E. Burns, 
who attributes it to Dr. T. S. Middleton, of Chicago, who 
was a student in Roentgen’s laboratory at the time of the 
discovery. 

2. For many of the facts in this biographical sketch I 
am indebted to A. Sommerfield’s article in Physikalische 
Zeitschrift, 1915. 


Honor to Whom Honor is Due 


R. CHARLES VAILLANT, French roentgenologist, 
who for the past twenty years has labored at La Ri- 
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boisere Hospital in Paris, is another of those scientists whose 
early researches have demanded a visible toll of the flesh. 
Dr. Vaillant, from exposure to x-rays in the early days, 
suffered the loss of the little finger of his right hand in the 
year 1919. Since that time he has endured twelve opera- 
tions until now the right arm is amputated at the shoulder 
and the left one just below the elbow. Undaunted he still 
directs the work of his laboratory in La Riboisiere Hospital, 
and recently France and America combined to show their 
appreciation of his work in the field of roentgenology. 
France, through the person of General Dubail, Grand 
Chancellor of the Legion of Honor, bestowed upon 
the scientist the Cravate of the Legion of Honor, one of 
France’s choicest rewards to her heroes. Paris upon the 
same occasion decorated him with the Gold Medal of the 
City of Paris, and America, speaking through Myron T. 
Herrick, our American Ambassador to France, presented 
him with the Carnegie Hero Medal. 

Dr. Vaillant received his honors with modesty and dig- 
nity of manner and with a radiancy of spirit shining in his 
face that has caused witnesses of it to marvel at one who 
though he has sacrificed so much in his life’s work can yet 
think more upon the joy of his achievement than upon its 
great cost. 

We rejoice that the world increasingly honors its great 
men of peace. Some day when the futile bickerings of all 
the nations have ceased there will be time and quiet to look 
around a little, to do more thinking than is now possible, to 
better understand, and as a result to reach out helping hands 
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and to speak words of appreciation to all those who, be- 
cause of the spirit that is in them, are bending their life’s 
eflorts toward a happier destiny for the race. 


Regarding the Chiropractor 


HE movement to exclude from the Journal the advertise- 

ments of manufacturers who sell x-ray equipment to 
chiropractors, is one of those acts of futility which tend to 
make our profession appear ridiculous in the eyes of the 
commercial world. 

Whatever action we may choose to take, we cannot, 
even if we desire to do so, prevent the chiropractors or any 
other group from obtaining in the open market any equip 
ment needed in the practice of their profession. Surely no 
cult now attempting to diagnose and treat disease has more 
plainly shown the need of revelations such as the x-rays 
alone can offer than has the chiropractor. In any event he 
will not be a greater menace to a long suffering public with 
this diagnostic aid than without it. As long as our laws 
permit these perennial cults to treat sick people we cannot, 
nor should we try to, prevent the sale to them of physica! 
equipment. 

How much wiser would it be for the Journal to accept 
all advertisements of honest goods and use any surplus reve- 
nue earned thereby in propaganda aimed toward more strict 
educational requirements for those who would diagnose and 
treat human disease. 


F. S. Bissett, M. D., Minneapolis. 
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HE January-February number of 
“Service Suggestions,” issued by the 
Victor X-Ray Corporation, contains 
further particulars on the “Snook-Spe- 
cial,” the new Victor intermediate 
model combination deep therapy and 
diagnostic machine. There are a nun:- 
ber of features set forth in the descrip- 


engineers 
realized in the 


of unequal 


QUIPMEN 


1 “NEERER See oan 


surges and consequent inconsistent op- 
eration of the tube 
to cause damage to the latter. 
point out the 


through establishing electrostatic bal- 
ance throughout the machine. 
stresses 











A New Deep Therapy Diagnostic Machine Announced 


in excess of the milliamperage capacity 
of the present Coolidge deep therapy 
tube. 


, with the tendency 
Victor 
advantages To substantiate all that has been 
““Snook-Special,”” clamed for this machine, the accom 
panying illustration has been submitted, 
showing a view in the Victor experi- 
mental department, of an “‘Intermedi- 


Instead 
between machine 





tive matter that are interesting tc note, 
for they seem to be definite advances 
in the manufacture of this type of ap- 
paratus. 

The designers in this instance have 
again utilized the Snook principles of 
rectification and claim to have even 
increased the efficiency and reliability 
of the original Snook rectifier. This in 
itself would represent an immediate 
benefit to the roentgen art. 

It seems that first consideration in 
designing this machine was given to the 
electro-static field which is set up in 
high voltage machines, a factor which, 
as is well known, gives rise to voltage 
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parts, they have so designed it that 
these stresses are equalized, as it were, 
so that no spark-over occurs at any 
point until the voltage impressed ex- 
ceeds the maximum capacity of the ma- 
chine. The end result of this is the 
elimination of corona between adjacent 
parts. The theory that such design 
makes for better tube operation and 
utmost protection to both machine and 
tube seems obvious enough. 

The voltage capacity of the machine 
for deep therapy is given as ranging 
from 30,000 to 200,000; and in milli- 
amperage it has a running capacity of 
30 milliamperes which is considerably 


ate’’ installation by means of which ten 
Coolidge deep therapy tubes are ener- 
gized simultaneously, at 200,000 volts 
with 3 millamperes through each tube. 
A separate Coolidge transformer and 
stabilizer set is provided for each tube, 
as can be seen in the picture. The 
statement is made that this is the first 
time, so far as known, where ten tubes 
are energized by one transformer, 4 
this voltage and milliamperage. an 
with the machine running constantly. 
This installation is also made lt 
demonstrate the value of the Victor 
Kearsley stabilizer, for here it \s pos 
sible to adjust one or more of tre st 
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bilizers, independently, to increase or 
decrease the milliamperage in any of 
the ten tubes selected, without affect- 
ing the milliamperage through the re- 
maining tubes. It is pointed out that 
this is possible only when the Victor- 


Kearsley stabilizer is interposed. 


NEW EQUIPMENT 


Previous announcements of _ these 
manufacturers have laid much stress on 
the importance of the Victor-Kearsley 
stabilizer in radiography. When we 
are told that it functions with the same 
accuracy in connection with deep ther- 
apy apparatus, where even the slight- 

fluctuation in milliamperage is of 

















vital concern, considering the long 
periods of treatment, then the impor- 
tance of this accessory to the roentgen- 
ologist is increased many times. 

The ‘Intermediate’ can be used 
also as a diagnostic machine, its ca- 
pacity, according to the designers, pro- 
viding for all branches of radiography. 
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Observations of the Development of the Normal Knee 


O* SEVERAL occasions examina- 

tion of the knee joint between the 
ages of about 4 and 8 years revealed 
a roughening of the articular surfaces 
of the joint. These examinations at 
tst_ were made in connection with 
definite pathological conditions, and on 
several occasions a mistake in diagnosis 
Was only avoided by a comparison with 





A Preliminary Report 
L. R. SANTE, M. D. 


St. Louis 


the normal knee. The writer has seen 
this condition mistaken repeatedly for 
an arthritis, and is convinced that it is 
not generally known that this is a nor- 
mal stage in the development of the 
knee jont. Repeated examination of 
normal individuals between the ages of 
4 and 8 years, reveals the condition 
without exception. Before 3 years of 


age no evidence is present of the con 
dition and after 10 years the joint sur- 
face has again become smooth. The 
condition seems to begin at the first in 
dication of patellar ossification, and to 
last until its full development is com 
pleted. 

One of the conditions in which this 
was first observed was in a boy who 
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Pig. l1-a—Polyarthritis with swelling 
in several of the joints. The irreg- 
ularity of the joint surfaces was 
mistaken for a bony destruction, 
owing to the co-existing effusion. 
Antero-posterior view. 





Fig. 2-a—Lateral view of knee with arthritis and effu- 
sion showing less roughening of joint surfaces than 


the normal knee in the same patient. 


Pig. 3-b—Lateral view of normal knee in same pa- 
tient as Pig. 2-a. Note that the joint surfaces show 
more roughening than in the affected knee, Fig. 2-a. 


CASE REPORTS 





Pig. 1-b—Examination of the normal 
knee, however, reveals as much if 
not more roughening than that en- 
countered in the swollen knee. This 
is a plate of the normal knee taken 
for comparison. 


had symptoms of arthritis. X-ray ex 
amination showed this condition an | 
a roughened, uneven appearance of th 
lower end of the patella. The cond 
tion was diagnosed as pyogenic art!vrit 

but examination of the other knee 
vealed the same condition with the ex 
ception that the patella appeared 
smooth. This irregular appearance o! 
the patella at the tendinous attachment 
of the patella has been observed in 
three such cases, it probably was the 
etiological factor in the “‘arthritis’’ in 
these instances. The irregular joint 
margins are undoubtedly normal. In a 
case of polyarthritis (>) the condition 
formed in one knee joint was thought 
to be due to arthritis, but examination 
of the other knee revealed that it was 
normal (Fig. 1). 

In still another instance, by reason 
of this roughened appearance, a_ be 
ginning osteomyelitis was almost mis 
taken for an arthritis. The other knee 
showed a similar appearance (Fig. 2) 

In a recent article by Cohn on the 
normal development of the knee joint, 
this condition is shown in the accom 
panying radiographs, but no mention 
is made of its significance or appearance 
or of its pronounced character in some 
instances. 

This condition has not been observed 
in any of the other joints of the body. 
Investigation is now being carried on 
to see if the condition exists in animals 
and if possible to determine its cause. 





Fig. 3-a—With the finding of an irregularity of the 
joint surfaces of the knee joint and pain in the lowe: 
end of the femur an early osteomyelitis was almost 


mistaken for an acute arthritis until the opposite nor 
mal knee was taken for comparison. Note the per 


osteal reaction. 

Pig. 3-b—Note that the joint surface shows the sam 
roughening as that seen on the affected joint. This 1 
undoubtedly normal. 
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Progress and Results in Cancer Con- 
trol. Frederick L. Hoffman, LL.D., 
Consulting Statistician Prudential 
Insurance Co., Boston M. & S. J. 
188:221, February 22, 1923. 
IE writer believes that the increase 
in the cancer death rate is a real one 

but also he believes that cancer con- 

trol is being more and more realized. 

It is only the increased effort to com- 

bat cancer that keeps the rate as well 

under control as it is. He = says, 

“Those who are of the opinion that the 
increase in cancer Is more apparent than 
real, base their conclusions upon guess 
work, not entitled to serious considera- 
tion. The increase in cancer is a world 
phenomenon.” The death rate for 
1921 is estimated at 100 per 100,- 
000 in this country and reaches the 
maximum in San Francisco, California, 
and in Portland, Maine. 

Cooperation between ‘‘an aroused 
medical profession and an aroused pub- 
lic interest’” must greatly increase be- 
fore any marked control of the death 
rate can be attained. A step in this 
direction which the author believes may 
have far reaching consequences is the 
action taken by the John Hancock 
Mutual Life Insurance Company 
which has arranged with the Cancer 
Commission of Harvard University to 
give its policy holders free examination 
for suspected cases of cancer. The 
examinations are made at the Hunting- 
ton Memorial Hospital which is fully 
equipped with the latest and best ap- 
paratus. Examinations are made by 
the regular physicians of that hospital 
and advice is given free of charge, 
though, of course, treatment is at the 
patient’s expense. 
The Intensive Radiotherapy of Can- 

cer: Is It a New Method? A. Jo- 

seph Riviere, M.D., Paris. Med- 

ical Review, Paris, March 15, 

1922 (Reprint). 
|‘ 1903 A. Darier reported to the 

Academie de Medecine, Paris, the 
then startling results secured by the use 
of deep therapy in a case of general- 
ized lymphosarcoma. Darier had made 
the histological examination and stated 
that there was no doubt of the diag- 
nosis. The treatment was applied by 
Dr. Riviere and consisted of ‘‘a daily 
application of roentgen rays for ten 
minutes, followed immediately by a lo- 
cal application of ample bi-polar efflu- 
via of high frequency. The rays em- 








ployed were half-soft, produced by a 


large bi-anodic Muret tube, influenced 
by a spark coil of 40 centimeters, 
whose condensing capacity was 0 mi- 
crofarad 66. The interruptions (to 
the number of 1,200 per minute) were 
supplied by a mercury interrupter 
worked by a motor. The primary 
current of the coil measured 60 volts, 
with an intensity of 6 amperes at the 
moment of interruption. The quality 
of the 1:ays corresponded to No. 7 of 
Benoist’s radiochromometre. The anti- 
cathode was placed at a distance of 
20 to 25 centimeters from the tegu- 
ments."" A radiodermatitis resulted at 
the fifteenth sitting because the patient, 
unknown to the doctor, approached too 
near the tube. This radiodermatitis, 
however, he believed was rather bene- 
ficial than otherwise. Dr. Riviere in 
his report of this case in 1903 stated 
that it was necessary, to secure cura- 
tive results in x-ray treatment, “‘to 
employ massive doses of x-rays of dif- 
ferent qualities, according to the nature 
and depth of the anatomical tissue to 
be traversed.” 


Not only in 1903 in his communica- 
tion to the Academy of Medicine, but 
again in 1907 in his communication to 
the French Congress of Medicine Dr. 
Riviere made the following assertions: 
(1) That high frequency effluvia and 
sparks cure malignant tumors, both su- 
perficial and deep. (2) That they 
destroy the neoplastic masses and leave 
alone healthy tissues. (3) That their 
action on lymphoid tumors is most 
marked. (4) That they should, along 
with x-rays, when applied after op- 
erations, serve to prevent recurrence of 
the malignant tumors. (5) That 
physicotherapy is the only resource in 
cases of inoperable tumors. (6) That 
doses of roentgen rays must be massive 
without damaging the teguments. (7) 
That radiodermatitis seems sometimes 
to promote and favor cure. (8) That 
it is indispensable to drive the necrosed 
parts to elimination on account of their 
return to the general circulation. (9) 
That the neoplastic cell did not derive 
benefit from the synergic forces of 
healthy tissues controlled by the nerv- 
ous system. (10) That it is always 
necessary to give attention to the gen- 
eral conditions of the organism as well 
as to the local condition. (11) That 
in the presence of an evil so tenacious 
and so disturbing as cancer, we must 
know how to proportion effort to resist- 
ance, and bring judiciously into play 


all the resources of the physicotherapic 
arsenal.” 





On the Gamma-Ray Action of Ex- 
tensive Flat Radium Preparations 
at Different Distances with and 
without Absorbing Materials. Vic- 
tor F. Hess, M.D., Physical Re- 
view 19:73-79, February, 1922. 

[N THIS paper Dr. Hess deduces 
the mathematical expression for the 

intensity of gamma radiation at points 

lying upon the perpendicular line pass- 
ing through the center of a circular 
plaque. He also tabulates the values 
so computed for various distances, 
varying from 0.3 to 10 cm., from 
plaques of diameters of 0.4. 1, 2, 4, 
and 8 cm.; the radiation is supposed to 
be filtered through 2 mm. of brass. He 
also gives the corresponding values for 
an uncovered plaque 4 cm. in diameter, 
and the values in tissue for the same 
plaque when covered with 2 mm. of 
brass and placed directly upon the tis- 
sue. As stated, it is solely the gamma 
rays that are considered; the soft rays 
arising from the filter are supposed to 
be absorbed by the interpostion of a 
suitable layer of a substance of a low 
atomic weight. The hard primary beta 
rays are not considered. The co- 
efficient of absorption of the gamma 
rays in tissue is taken as 0.094 cm."! 
which corresponds to a_half-value 
thickness of 7.4 cm. The intensities 
are expressed in terms of the intensity 

in air at a distance of | cm. from a 

point source containing | mg. of ra- 

dium. This is often denoted by writ- 
ing after the number denoting the in- 
tensity the notation “mg/cm?” (read 

“milligrams per centimeter-squared’’ ) 

denoting that it is arrived at by divid- 

ing the number of milligrams by the 

square of the distance expressed in 
centimeters. The author proposes that 
this intensity be called a “‘milli-eve.”” 

The effect of the scattering of the ra- 

diation by the tissues is not considered. 

Attention is called to the fact that 

though the intensity near the disk 

varies greatly with the size of the disk, 
the amount of radium being the same 
for all, the intensity in air at 3 cm. 
from the disk is nearly the same for all 
the disks considered. A more useful 
fact to remember, however, is that be- 
yond a distance equal to the diameter 
of the disk the intensity in air is essen- 
tially the same (within 5 per cent or 
less) as if the radium were concen- 
trated in a point at the center of the 
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intensity is much less than it would be 
if the radium were so concentrated. 
Dr. N. E. Dorsey. 
Investigations of the Secular Varia- 
tions of High Tension Direct Cur- 
rents, Both Intermittent and Pulsat 
ing. Friedrich Voltz, Arch.  f. 
Elektrotechnik, 9:247-278, 1920. 
HE. author investigates the time 
variation in the current through x- 
ray tubes of various types when excited 
by the “symmetrie’’ apparatus, and 
also considers briefly the case of a tube 
excited by one of the usual types of 
interrupterless machines. 
When a Lilienfeld tube 
by a symmetrie apparatus, each dis 
charge through the tube consists of a 
series of partial discharges. These re 
sult from electrical oscillations set up 
in the exciting apparatus; they become 
less pronounced, and the total duration 
of the discharge is reduced, by increas- 
ing the capacity of the conderser which 
bridges across the interrupter; increas- 
ing the voltage on the tube somewhat 
enhances the effect of increasing the 
capacity of the condenser. 


Is exc ited 


When a Coolidge tube is excited by 
a symmetrie apparatus, each discharge 
is likewise broken up into a series of 
partial discharges if the capacity of 
the condenser is small. But the partial 
discharges are not distinct, as with the 
Lilienfeld tube, but are crowded to- 
gether. As the capacity of the con 
derser is increased, the discharge soon 
becomes almost constant, the current 
jumping nearly instantly to its maxi- 
mum value and staying there until very 
near the end of the discharge, when it 
abruptly drops to a very low value. 
The total discharge is in every case 
spread over a much shorter tmie than 
in the corresponding case with the 
Lilienfeld tube. 

When a self-hardening, boiling, gas 
tube with an automatic regenerator 1s 
excited by a symmetrie apparatus, 
each discharge consists of a series of 
partial discharges that are not distinct, 
but appear as a fluctuating secondary 
discharge superimposed upon the main 
discharge. These secondary discharges 
become less distinct as the capacity of 
the condenser is increased. The main 
discharge rises and falls more grad- 
ually than in the case of the other two 
tubes, and is spread over a longer’ in- 
terval. 

When an x-ray tube (type not 
stated) is excited by an interrupterless 
machine with mechanical rectification 
of the secondary current, partial dis- 
charges are generally present. These 
are attributed to the sparkinng that oc 
curs at the rectifying switch, and it is 
stated that they can be very completely 
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disk; at points lying near the disk theeliminated; but how it can be done is 


rot stated. 

The observations recorded are not 
sufficiently numerous nor varied to en- 
able one to decide how far the re- 
corded differences between the effects 
observed with different tubes are really 
characteristic of the tubes themselves. 


Dr. N. E. Dorsey. 


Continuous X-Ray Spectrum. — H. 
Behnken. Zeitschr. f. Physik. 4: 
241-253, 1921; Applied Voltage 
and the Quality of the Radiation 
Emitted by a Coolidge Tube. H. 
Behnken. Zeitschr. f. techn. Physik. 
2:153-160, 1921. 

HESE 
from the Physikalische Technische 

Reichsanstalt, the German institution 
that corresponds closely with our Na- 
tional Bureau of Standards. They are 
reports of different aspects of the same 
work, and consist of mathematical dis- 
cussions of observations that have been 
made by others upon the continuous x- 
ray spectrum emitted by a Coolidge 
tube at voltages below 70 kv. Though 
the data apply directly only to voltages 
lying below those used in practice, and 
so give only incomplete information 
upon the questions of direct interest to 
radiologists, they do not in this respect 
differ in any essential from many sim- 
ilar data that are given in papers ap- 
pearing in radiological journals, and 
they do serve to bring out certain con- 
clusions that are at least qualitatively 
applicable to higher voltages. 


papers are contributions 


The radiologist will probably be 
most interested in the second of these 
papers and especially in the figures ac- 
companying the latter. In one figure 
the author gives a series of curves 
showing the amount of energy of each 
wave length absorbed by a fixed vol- 
ume of a thin surface layer. The ra- 
diation is unfiltered and is emitted by a 
Coolidge tube. Curves corresponding 
to various constant voltages are given; 
the number of milliampere-minutes be- 
ing the same in all cases. It is interest- 
ing to note that the portion of the spec- 
trum from which the greatest absorp- 
tion occurs changes very little with the 
voltage, provided the latter exceeds 50 
kv.; this region of maximum absorp- 
tion is very close to wave length 0.64 
Angstroms. This means that for sur- 
face effects depending upon merely the 
relative amounts of energy absorbed 
from various wave lengths, the quality 
of the radiation does not change great- 
ly above 50 kv. 

Another similar figure applies to fil- 
tered radiations emitted at a single con- 
stant voltage. These curves show that 
filtering shifts the region of maximum 
absorption sharply towards the shorter 
wave lengths. The effect of a 5 mm. 





hlter of aluminum shifts this maximum 
from wave length 0.64, corresponding 
to no filtering, to 0.38, thus changing 
the quality of the absorbed radiation 
very materially. In so far as absorp 
tion by the surface layer is concerned, 
increasing the voltage has a hardening 
effect that is insignificant as compared 
with that produced by filtration. 


In another figure curves are given 
comparing the distribution of energy in 
the spectrum of the radiation emitted by 
a Coolidge tube run on a sinusoidal 
voltage with that emitted by one run 
on a constant voltage equal to the peak 
value of the former; two milliampere- 
minutes are the same in both cases. 
As is well known the most intense ra- 
diation occurs in essentially the same 
part of the spectrum in both cases. 
Two striking facts that are seldom dis 
cussed in radiological journals are ex- 
hibited by these curves and the table 
accompanying them. First, for the 
same number of milliampere-minutes, 
the amount of x-ray energy emitted by 
the tube run on the sinusoidal voltage 
is only about half as great as that 
emitted by the one run on the constant 
voltage. Second, if the current through 
the tube run on the sinusoidal voltage 
is increased until the energy emission 
in the most intense portion of its spec- 
trum is equal to that in the most in- 
tense portion of the constant voltage 
spectrum, then the amount of energy 
emitted at a wave length that is essen- 
tially shorter than that corresponding to 
the most intense portion of the spec- 
trum will be perceptibly less; also that 
emitted at a wave length that is essen- 
tially longer than that corresponding 
to the most intense portion of the spec- 
trum will be perceptibly greater than 
that emitted at the same_ respective 
wave lengths with constant voltage. 
The further the departure from the 
maximum, the greater does the ratio 
of the energies in the two spectra de- 
part from unity. Hence, if concerned 
with an effect that depends not upon 
merely the relative amounts of energy 
in the various portions of the spectrum 
but upon the actual amount of energy 
contained within a limited portion of 
it, then, if this portion is essentially dif- 
ferent from that in which the bulk of 
the energy is distributed, the sinusoidal 
spectrum is for this effect appreciably 
safer than that emitted by a constant 
current. If the effects considered are 
of the other kind, the two radiations 
are of essentially the same quality. 
These two different aspects of the same 
change have exact optical counterparts 
that are well known to all. The most 
intense portion of sunlight lies near the 
yellow. Even though quite a percent: 
age of the violet were removed /rom 
the sunlight and were replaced by 4 








corresponding amount of deep red, but 
’ slight change would be visible, but 
\ very great change would have been 
produced in its photographic effect. In 
relation to vision, the quality of the 
light would have remained essentially 
unchanged; but in relation to its photo- 
graphic effect, its quality would have 


been profoundly changed. 


In this connection it is interesting to 
consider the radiations that result when 
the voltage varies in other ways. It 
is evident that the resultant radiation is 
merely the sum of the radiations that 
are emitted during each successive very 
The resultant 


a question of the 


small interval of time. 
mixture is not solely 
voltage changing from one value to an- 
other, but is primarily a question of the 
number of  milliampere-minutes — ex- 
pended at each little step in the transi- 
tion. As the author points out, if the 
voltage jumps abruptly back and forth 
from zero to a certain high value, the 
resultant radiation ts the same as if the 
voltage had remained continuously at 
the high value: all of the milliampere 
The 
same applies to a tube operated upon 
with a 


milliam- 


minutes are spent at that voltage. 


an interrupterless transformer 
mechanical rectifier. If the 
pere-minutes expended during the jump 
from zero voltage to a voltage near the 
peak of the curve is negligible, then the 
resultant radiation will be of the same 
quality as if the had remained 
continuously at these high voltages. If, 


tube 


however, oscillations, as described by 
Voltz (see preceding review) are set 
up. the radiation has a quality that cor- 
responds to a sinusoidal voltage, or may 
be even softer than that. It must be 
remembered that the difference in soft 
ness of which we are now speaking is 
entirely negligible unless one is con- 
cerned with the actual amount of ra- 
diation that is carried by a portion of 
the spectrum that lies appreciably out- 
side the region within which the bulk of 


the energy is found. 


Dr. N. E. Dorsey. 

A Separate Centre of Ossification for 
the Tip of the Internal Malleolus. 
H. A. T.. Fairbanks, M.S., 
b.R.C.S., Arch. Radiol. & Elec- 
troth. 27:238, January, 1923. 


HREE cases of a separate center 

f ossification for the tip of the in- 
ternal malleolus on both sides is here 
reported. All found in 
girls of about ten years of age. A di- 
agnosis of sesamoids is agreed to be 
out of the question by all who have 
looked at the plates. 


cases were 


A Hitherto Undescribed Bone in the 


‘Tarsus. Percival D. Cameron, 


M.D., Dunedin Hospital, NN. £.. 


ABSTRACTS AND REVIEWS 


Arch. Radiol. & Electroth. 
234, January, 1923. 


BONE. forming a distinct projec- 


27: 


tion on the inner side of the foot, 
lying in the angle between the scaphoid 
and internal cuneiform bones was found 
1r-old patient. 
There was also a “quite definite tibiale 
externum lying in close contact with 
the head of the astragalus, between the 


1 
by this author In a 24-yi 


scaphoid and the sustentaculum talli. 
Neither of the extra bones was present 
in the foot of the other side.” 
Professor Gowland of Otago Uni- 
versity suggests that this bone may be 
the apophysial element of Manners 
Smith (see J. Anat. & Physiol. 41: 
255), or possibly the paracuneiforme 
of Dwight (see Dwight: A Cl nical 
Atlas: Variations in the Bones of the 
Hand and Foot, 1907, J. B. Lippin- 


cott, Philadelphia and London). 


Fracture of the Ulnar Styloid Process. 
Hans R. Shinz, M.D., Deutsch. 
Zeitschr. f. Chir. 175:81-133, No- 
vember, 1922. 

HE following is the author's sum- 

mary of this rather lengthy paper: 

1. Normally the ulnar stvloid proc- 
ess ossifies as a part of the distal ulnar 
epiphysis. 

2. In some disturbances of ossifica- 
tion in connection with endocrine an- 
omalies there may appear an independ- 
ent center of ossification for this proc- 
ess. 

3. Pfitzner’s anatomical finding of 
an os triangulare may be considered a 
broken off which has healed 
and formed a pseudoarthrosis. 

4. Even Thilenius’ 
evidence for the presence of an anlage 
ot cartilage which may later ossify in- 
dependently as an atavistic supernumer- 
ary os triangulare is not puncture proof. 


process 


embryological 


5. Fractures of the styloid process 
frequently occur in cases of sprain of 
the wrist; these either heal and form a 
pseudoarthrosis or become absorbed. 

6. Every classical fracture of the 
lower end of the radius with the class- 
ical displacement is necessarily accom 
panied with a fracture of the ulnar 
styloid process. 

7. In the supracondylar fractures of 
the radius, about an inch above the 
articular surface of the wrist, there is 
almost always found a fracture of the 
ulnar styloid process. In subperiosteal 
or in green stick fractures, the ulnar 
styloid process is broken off if already 
ossified, but if not, a fracture of the 
epiphysis or chipping of the same may 
occur. 

8. Epiphyseal separation of the ra- 
dius with dislocation is accompanied 
with epiphyseal separation of the ulna 
as well, and may or may not be ac- 


companied with fracture of the sty!oid 
precess. 

Y. Luxation of the distal end of the 
ulna is accompanied by a fracture of 
the styloid process. Where luxation 
has habitual there is often 
found a traumatic os triangulare. 

10. Semilunar dislocation is accom- 
panied by the ulnar styloid fracture. 
It does not occur with fractures of the 
os naviculare. True semilunar frac- 
tures are usually accompanied by the 
fractured styloid. 

A. M. PrerFer, M. D. 


become 


Congenital Radio-Ulnar Synostosis. E. 
Sorntag, M.D. Bruns Beitr. z. klin. 
Chir. 120:716-720, 1922. 

THE patient was a boy of 17, who 
could not very well perform his du- 

tres aS a baker because of limited su- 

Roentgeno- 

graphic examination revealed synostosis 

of the radius and ulna on both sides. 

The author had two cases, both 

boys, each of whom had a double syn- 
ostosis, and in each case the changes 
on both sides were not quite equal, the 
one of the right side being function- 
ally and structurally better, otherwise 
the elbows and the forearm bones were 
well formed. Flexion and extension 
was almost normal and while the mus- 
culature somewhat weak, there 
were no appreciable defects. Neither 
case presented any other malformation. 
Both patients, by using the shoulder 
joints, were able to perform their du- 
ties, and refused operative interference. 
Neither of them was able to carry any- 
thing on the palms of the hands as the 
position of the hand was always in the 
pivotal axis. During eating, the spoon 
could not be held in the usual position 
but had to be grasped at the tip with 
the thumb below and the fingers above 
and brought to the mouth not by lever- 
age but by mere lifting. 


pination on both sides. 


was 


The author summarizes this abnorm- 
ality as beng congenital, hereditary per- 
haps (one boy had an aunt similarly 
afflicted), of rare occurrence, with def- 
inite symptoms, easily diagnosed by the 
roentgen rays. Operative interference 
is the only therapeutic measure. 


A. M. PFrerFer, M. D. 





Development and Termination of Os- 
teochrondritis Deformans of the 
Hip (Legg’s, Calve’s, Perthes’ Dis- 
ease). Drs. Perthes and Welsch. 
Bruns’ Beitr. z. klin. Chir. 120: 
477-225, 1922. 

HE authors observed both clinically 


and roentgenologically the complete 
progress of 14 cases of osteochrondritis 
deformans coxae juvenilis from the be- 
ginning until the final arrest. Healing 
of the bone processes with excellent 
restoration of the joint function finally 
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resulted. The duration of the transi- 
tion from the florid stage until the final 
arrest was found to be an average of 
four and one-half years. 

Healing results in two typical forms 
of the head of the femur, the globular 
form, and the mushroom form. The 
contrast between the deformity and ex- 
cellent restoration of function is par- 
ticularly noteworthy. The best func 
tion is obtained in the globular form, 
while there is some moderately pro- 
nounced limitation of motion in the 
mushroom form. 

The roentgen findings of the florid 
stage showed the epiphysis of the head 
of the femur markedly reduced in 
height, and the contour flattened. 
Within the normal bone shadow cir- 
cumscribed radiolucent areas were ob- 
served, and in some cases the whole 
epiphysis appeared as if split into sev- 
eral fragments. Through histological 
examination these radiolucent areas 
penetrating the epiphysis have been 
found to consist of projections of car- 
tilage which often connect the articu- 
lar with the epiphyseal cartilages. 
With the flattening of the epiphysis 
there is naturally produced a widening 
of the same so that it projects farther 
out than the neck of the femur, it may 
be entirely displaced laterally. The 
lateral portion gives way to the pres- 
sure influence earlier than the medial 
portion. 

The epiphyseal line remains un- 
changed even after there is definite de- 
struction of the head, although the per- 
sistence of this line does not prevent 
the disease process from extending into 
the neck, which gradually enlarges. 
The portions adjacent to the epiphyseal 
line contain radiolucent areas, due to 
cartilaginous deposits. As a_ result, 
the neck becomes weakened and giving 
way to static pressure becomes wider 
and shorter. At first the line appears 
serpiginous, but in time becomes en- 
tirely lost in the chaos of newly formed 
deposits and bone changes. 


Five cases showed the globular form 
of end result where the destructive 
process had not extended across the 
epiphyseal line. The head became 
homogenous in appearance, the trans- 
lucent lesions were no longer present. 
The head was rounded and the joint 
space was regular. Abduction and ro- 
tation were free, and there was no 
shortening of the limb and no limp re- 
sulted even after much walking. Of 
course, the projection of the normal hip 
upon the healed one shows some 
changes. 

Nine cases belonged to the mush- 
room form of end result. The un- 
changed head in this form appears like 
a cylinder or mushroom. The reduc- 


tion of the height of the head as well 
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as the widening and enlargement of 
the epiphyseal line and the neck were 
marked. The cartilage islands disap- 
peared and the shadow was homo- 
genous. Movement was limited by 
those changes, as well as by a thicken- 
ing and enlarging of the trochanter. 
Flexion and extension were normal. 
There was some shortening of the 
limbs. Subjective symptoms were not 
complained of. 

The authors find this disease entirely 
different from arthritis deformans juve- 
nilis, which is supposed to be analogous 
to the arthritis deformans of older pa- 
tients. Nor do they accept Fromme’s 
idea who believes this disease to be a 
form of late rickets. 

Etiologically the authors do not ac- 
cept the idea of trauma being the caus- 
itive factor as proposed by Legg and 
Schwartz, but they are inclined to agree 
with Brandes and Zoijer who consider 
ita developmental defect analogous to 
the Schlatter-Osgood form or to Koeh- 
ler’s disease, like the osteochondritic 
conditions of the head of the second 
metatarsus, or of the elbow. They 
emphasize that the pathology consists 
of a proliferation of cartilaginous de- 
posits at the expense of the bone sub- 
stance 

As to treatment, the authors found 
no definite influence resulting from any 
treatment. Operative measures are 
not indicated, as the prognosis is good. 


A. M. PrerFer, M. D. 


Leontiasis Ossea. Drs. Lesne and 
Duhem. Rev. Neurol. 29:1176- 
1179, September, 1922. 

HE authors report a case of a pa- 

tient 51 years of age whose com- 
plaint was of a gradual enlargement of 
the head, unaccompanied by deformity 
or subjective symptoms. The mother, 

but no others in the family, presented a 

similar condition. 

Since childhood there had _ been 
noted an abnormal prominence of the 
upper maxilla. The patient had been 
normal in every way, and_ possessed 
more than the average intelligence hav- 
ing devoted twelve to fourteen hours 
daily to mathematical studies. 

The head measured 66 cm. in cir- 
cumference, 23 cm. in the antero- 
posterior diameter and 17!4 cm. 
transversely. The maxillae were 
markedly prominent, so that the nose 
was almost completely effaced. Yet 
the cranium was symmetrical and uni- 
form. 

The roentgenograms revealed a gen- 
eralized diffused hyperostosis; there 
was no obliteration of the nasal cav- 
ities but a condensing ostitis, more pro- 
nounced on the right side, did not per- 
mit the usual translucency of the max- 
illary and ethmoidal sinuses. 


The orbits were decreased in sive in 
both directions. The entire vault of 
the skull was markedly thickened witl 
no uniform condensation of bone. The 
thickening, however, extended only out 
wardly, as the inner table was quit 
smooth, which explains the absence of 
any subjective symptoms. The thick 
ness of the vault was about 2'> cm 

The base of the skull was also 
thickened irregularly, but no osseous 
tumors could be noted. The sella tur 
cica was slightly smaller in size, but 
smooth. 

The mandible was not affected no: 
were any other bones in the body af 
fected. 

Due to the fact that only the bones 
of the cranium were involved the au 
thor did not accept the diagnosis of 
Paget's disease. The pathological ap 
pearance of the radiogram did not 
agree with that of Paget's. 

The point in the history regarding 
the prominence and enlargement of the 
superior maxillae ever since his youth, 
was in favor of the diagnosis of leontia 
SIS ossea. 

The authors review the scant litera 
ture on the subject, and refer to a few 
skulls, found in museums, which have 
been wrongly diagnosed 
ossea. The authors discuss at some 
length the points of difference. 

They have, however, found one skull 
which proved to be very interesting, as 
it was supposed to be a very ancient 
skull of some prehistoric human type. 
It was found at a depth of five meters 
in 1759 and given to the museum by 
Bernard de Jussieu. The authors 
found in that skull a true resemblance 
to their own case, the radiographic 
evidence of the similarity being very 
striking. 


leontiasis 


The paper is accompanied by four 
radiographs, those of the living case 
side by side with those of the supposed 
prehistoric fossil. 

A. M. Prerrer, M. D 
Tibiohbular Synostosis. Hans Rahm, 

M.D. Ztschr. f. orthop. Chir. 43: 

64-69, January, 1923. 
\WWHILE numerous reports have been 

made of cases of radio-ulnar syn- 
ostosis (Kienboeck collected 36 cases 
in the literature in 1911), there has 
not appeared in the literature any re- 
port concerning tibiofibular synosto:!s. 

The author's case was one of a 43 
year old woman who came to be tre ted 
for a painful right knee. Examination 
revealed marked right genu valcum 
with absence of the normal prominence 
of the head of the fibula. There was 
some crepitation in the joint which was 
explained as due to arthritic chanzes. 
The roentgenogram showed some bend- 
ing of the tibia, particularly marked in 
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the upper portion, in the reigon of the 
tibiofbular synchondrosis. The fibula 
was shortened, curved in its upper por- 
tion, and its head formed a synostosis, 
with the tibia joining it posteriorly and 
somewhat below the normal position of 
the head of the fibula. 

The author applied Maass’ theory 
of pressure on the epiphysis in the 
radio-ulnar synostosis to this case. 
While he admits that the condition may 
be hereditary in nature, or that it may 
be the result of some developmental 
defect. he is inclined to believe that the 
abnormality of the tibia was primary 
while the fibular anomaly was second- 
ary and of mechanical origin. The 
constant pressure on the epiphysis of the 
head of the fibula, exerted by the 
faulty shape of the tibia, interfered 
with the normal growth and develop- 
ment of the fibula thus giving rise to 
the synostosis. 

The author believes that a routine 
roentgen examination of all cases of 
genu valgum will reveal a larger num- 
ber of synostoses similar to his own 
case, so that a better study could be 
made of its pathogenesis. 


A. M. PrerFrer, M. D. 


A Hitherto Unrecognized Disease of 
the Patella. Swen Johansson, M.D. 
Ztschr. f. orthop. Chir. 33:82-87, 
lanuary, 1923. 

OUR cases are reported which oc- 

curred in children of 12 to 13 
years of age with normal family his- 
tory. These patients complained of 
more or less severe pain, in one or both 
knees, provoked by slight injuries. Ex- 
mination revealed some swelling and 
tenderness in the lower portion of the 
patella. Roentgenograms revealed a 
few loose particles of bone around the 
tip of the patella, these particles hav- 
ing completely rounded contours with- 
out any indication of the presence of 
lines of fractures, some periosteal de- 
posit was observed slightly above the 
tip, with swelling of soft tissues cor- 
responding to the affected area. Two 
of the four cases showed similar 
changes in the tibial tubercles. The 
tarsal navicular bones were found to be 
normal. 

Rest and splinting for several weeks 
brought complete relief of pain with full 
use of the knee. The roentgenograms 
then showed a mere thickening of the 
ape. of the patella. 

The navicular bones were examined 
because of Koehler’s observation that 
in Koehler’s disease (abnormal changes 
in the navicular of the foot) there may 
occur bone changes in the patella as 
well 

In discussing this abnormality of the 
patella the author finds it greatly re- 
sembles Osgood-Schlatter’s disease 
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which designation has been applied 
only to the tibial tubercle. Both of 
them present distinct circumscribed 
tenderness to pressure without any defi- 
nite inflammatory symptoms. Both oc- 
cur at the ages of 10 to 13 before 
ossification of the epiphyses. The 
prognosis and course of the disease is 
strikingly similar in both conditions. In 
both conditions the bone changes vary 
considerably, appear to be provoked 
by slight trauma, and localized about 
the insertion of a tendon. 

The author discusses the possibility 
of these changes representing ossified 
particles within the tendon, and also 
the possibility, since some patellae have 
been known to have two ossification 
centers, of the pull of the tendon pre- 
venting union with the lower portion. 

He summarizes the condition as be- 
ing identical clinically, etiologically, 
and roentgenologically with that of Os- 
good-Schlatter’s disease of the tibial 
tubercle. 

A. M. PFerFer., M. D. 


A Case of Congenital Anomaly of the 
Spinal Column. George Wehner, 
M.D. Ztschr. f. orthop. Chir. 43: 
123-126, January, 1923. 

RARE case is described of a child 

three and one-half years of age, 
who when presented for examination 
showed a marked sharp flexion of the 
spinal column, and club-feet. Incon- 
tinence of urine, difficulty in sitting up, 
general poor nutrition, and spastic con- 
dition of muscles of the legs were fur- 
ther complaints. 


Roentgen examination revealed only 
rudimentary development of the first, 
second, and third lumbar vertebral 
bodies with complete absence of the 
arches of these vertebrae. 

The author believes this case justi- 
fies the theory of Putti that the bodies 
of the vertebrae arise from different 
embryonal structures than their arches, 
and that there is some relation between 
the two so that one can not develop as 
well in the absence of the other. 

The presence of club-foot in this 
case according to the author, is second- 
ary to the malformation of the spinal 
column. Peltesohn and Beck have 
called attention to the frequency of 
spina bifida in congenital club-foot. 
The degenerative changes of the con- 
genital defect of the cord or of the 
muscular nerves brought about the dis- 
turbance of the equilibrium and the 
club-foot condition. The spasticity, 
limitation of movement, and the urinary 
disturbance prove that it is of cord 
origin. 


Therapeutically the correction of 
the club-foot, and the implantation of 
two bone grafts, one on each side of 








the column, should be attempted. A 
supporting corset should be worn. 


A. M. PFerFer, M. D. 





The Secondary Effect of Scoliosis on 
the Internal Organs. Theodore 
Toepel, M.D., J. M. A. Georgia, 
12:77, February, 1923. 

HIS paper describes the effects as 
noted in the title and makes a plea 
for recognition by physician and edu- 
cator of the early and mild changes 
which first accompany the deformity. 

If this were the practice structural 

changes need not take place and the 

pathology due to these would thus be 
prevented. 





A New Lighting Arrangement for the 
Roentgenoscopic Room. E. Hoeger, 
M.D., Muenchen. Med. Wchnschr. 

69 :594, 1922. 

N THE red light ordinarily used in 

the roentgenoscopic ‘room the adap 
tation of the eyes to the darkness under- 
goes considerable disturbance. The 
weak light of the screen is perceived by 
the rod apparatus of the retina, and as 
the specrum of this light contains the 
red rays it follows that the red light 
preceding the screen examination weak- 
ens the visual capacity for the screen 

light. So it is necessary to obtain a 

kind of light rays sufficient to visualize 

objects in the room, and which will 
not enter into the composition of the 
spectrum of the screen light. The au- 
thor succeeded in producing a_ glass 
filter to envelop the source of light in 
the room, by which he accomplished 
the desired end. These filter glasses 
can also be used for adaptation eye 
glasses. They can be obtained from 
the firm of Koch & Sterzel, Dresden. 
A. M. Prerrer, M. D. 


New Roentgen Ray Findings in Cord 
Tissues. Max Segalitzer, M.D. and 
S. Jatrou, M.D. Mitt. a. d. 
Grenzgeb. d. Med. u. Chir. 35: 
598-610, 1922. 

NLY tumors of the spinal cord af- 
fecting the bony portions of the 
column, or bone tumors affecting the 
cord are usually believed to be demon- 
strable by roentgen ray methods. The 
authors, however, made the observation 
that certain tumors of the cord or of 
its coverings give roentgen ray signs. 

The following findings are described: 
In nine out of ten extramedullary 

tumors, the roentgen ray examination 
revealed small exostoses in the edges 
of the vertebrae of a strictly circum- 
scribed segment of the column. The 
remaining vertebrae and all other bones 
and joints of the body were entirely 
free from these findings. 


Three of these nine cases showed 
sharp and pointed excrescences in the 
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edges of the bodies of the vertebrae at 
the level where the tumors were located. 
These tumors were found in the ven 
tral position. In the majority of the 
dorsally placed tumors the 
were found somewhat below the posi 
tion of the tumor. 

Of five intramedullary tumors, fou: 
showed no exostoses. The case which 
showed exostoses had a tumor of un 
usually large size occupying the whole 
cervical region. 

The authors conclude that positive 
roentgen ray findings (exostoses in the 
vertebrae of a circumscribed segment 
of the column in an otherwise normal 
column) may be considered contrib 
utory evidence of the presence of a cord 


exostoses 


tumor. 

Negative findings do not exclude its 
presence. 

If no definite diagnosis can be made 
regarding the location of the tumor 
from neurological examination, the 
laminectomy should be attempted at 
the level of the exostoses, and if not 
found there the laminectomy should be 
extended upward and not downward. 

The paper is accompanied by a table 
containing the clinical and roentgeno 
logical findings, compared with the op 
erative and postmortem findings, also 
by a drawing of the appearance of the 
exostoses. 


A. M. PreFrFer, M. D 


A Simple Method of Treating Super 
ficial Lesions of the Perineum and 
Intra-Pelvic Conditions from Below. 
Maurice R. J. Hayes, F.R.C.S.L., 
Dublin. Arch. Radiol. & Elec- 
troth. 27:249, January, 1923 
OMFORT, safety and_ simplicity 

are the merits claimed for this 
method which is made possible by the 
device described in the following para 
graph from this article: 

“Doubtless other radiologists have 
experienced similar difficulties in treat 
ing this region, but I have found the 
following solution of it to be so simple 
and :¢ satisfactory that it appears to 
me worthy of note. It consists of an 
ordinary board fashioned like a lava- 
tory seat, but having a circular opening 
four inches in diameter, which I place 
across the end of the frame of my ra- 
diographic couch, the top of which lat- 
ter can be easily lifted off. The couch 
I use is the War Office pattern uni- 
versal x-ray couch supplied by the 
Medical Supply Association. In this 
couch the tube box has longitudinal, 
transverse, vertical and rotary move- 
ments, with simple devices for carry- 
ing filters, lead glass nozzles of va- 
rious sizes, and a pastille holder, and 
it is capable of very easy adjustment 
in all directions. 
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“When the 
anal region, the perineum, or the vulva 
[here is no 


patient 1s seated, the 


may be readily exposed. 
risk of sparking to the patient's limbs, 
A small 
seat is essential because 
buttocks sepa- 


and there is no discomfort. 
opening in the 
it helps to keep the 


rated.”’ 


Radiotherapy of the Hypertrophied 
Prostate. Albert Perez, M. D. 
J. de med. de Paris, 42:36, Janu 
ary , 1923 

D* PEREZ Nogier’s 


technique for this treatment. The 


desc1 ibes 


uncomfortable position which the treat- 
ment has heretofore necessitated Nogier 
has overcome by an ingenious piece of 
ipparatus which holds the patient in a 
most comfortable position for as long 


as an hour at a time. The trunk and 
extremites are supported but the perineal 
urface is fully exposed 

Radiotherapy presents less incon- 
\ Ce 1 risk than does surgery and 
iS ly n| By Dr. N gier’s 
method the sea: d ot last more 
than an hour and the or ie total 
dosage Is soon iccomp ylis he ‘d There 


is no risk FS no hemorrhage 
and no mutilation [he patient soon 
shows functional improvement and the 
more cheerful outlook which follows 
this has its effect upon the progress 
made [he surrounding parts are pro 
tected by a leaded glass device which 
permits irradiation of only the perineal 
parts, and suitable filters are of course 
used to protect against any radioderma- 
titis 

Because of the simplicity and effica- 
ciousness of this form of treatment it 
should be tried before surgical inter- 


vention 1s yployed, though this is 


necessary I re cases where the fibrous 
tissue of t! prostate is so abundant 
that it re 

The simplicity 
diotherapy for this type of disease the 
author believes will lead to its employ 
ment in most cases of malfunction of 
the organs ol the urinary tract in pa- 
tients past middle age. 


treatment. 
and mildness of ra- 


Concerning Perirenal Insufflation. Drs. 
Chevassee and Moingot. J. d’urol. 
med. et chir., 13:54-57, 1922. 
HE technique is not safe, and by no 
means free from risk and the roent- 

genograms obtained are difhcult to in- 

terpret. One patient complained dur- 
ing insufflation of a sudden pain be- 
tween the scapulae and of a choking 
sensation. [he emphysema in the scap- 
ular region became palpable immedi- 
ately. The path of the air movement 
was followed with the roentgenoscopic 
screen. It was seen to encircle part of 
the edge of the diaphragm, reach to 
the pericardial region and rise behind 


the sternum and clearly demonstrated 
the contours of the thyroid. The 
Corelli method (vertical puncture at a 
level of the second lumbar vertebra 
with the patient on the abdomen) often 
causes the gas to go through the psoas 
muscles. 

The liver and spleen are often found 
in the area of insufflation. Marion, 
carried out by 
observed one Case 


whose technique was 
Carelli himself, 
where the insufflation penetrated into 
the abdominal cavity, and one case 
where there resulted an emphysema in 
the neck region. 


A. M. PFerrer, M. D 


An Experimental Study of Various 
Chemicals Used in Pyelography 
Oswald Swinney Lowsley, M.D. and 
— R. Muller, M.D., J. Urol 


9:1, January, 1923. 


Ts article first briefly reviews the 

histo*y of injections into the ureter 
and kidney pelves. Carelli’s method 
is commented upon. The authors say 
that the injecticn of 200 to 600 c.c. of 
CO., irto the perinephritic space is fol 
lowed by 
one-half hours and is not accompanied 
by the great pain that so often accom 


absorption within one and 


panies pneumoperitoneum. 

In the authors’ use of sodium iodide 
no serious general reactions have been 
encountered in their clinical practice 
though they say, “‘Practically all cases 
upon whom a pyelogram is done suffer 
some discomfort due to the dilatation 
of the pelvis and ureter. This usually 
lasts only a few minutes but there may 
be a persistent ache for a_ longer 
period.” 

The method is thus described: ‘The 
patient is cytoscoped and ureters cath 
eterized with lead catheters in the usual 
manner. Specimens are collected and 
sent to the laboratory to be examined 
(culture), chemically 
and microscopically. A phenol-sulpho 
nephthalein test is then performed 
determine the efficiency of each kidney 
before a pyelogram is done. Two ra- 
diograms are taken before the injection 
of the opaque material, one of the kid 
neys and upper ureters, and one of the 
bladder and lower ureter. Twenty per 
cent sodium iodide is then injected*** 
as soon as the patient begins to com- 
plain of a feeling of fullness some of 
the solution is allowed to run out and 
he is radiographed as above. A fifth 
radiogram is taken with the patien! in 
the erect position * * *, the catheters 
having been withdrawn to the uretral 
orifices and sodium iodide injected «lur- 
ing this withdrawal.” 

The authors have found sodium i0- 
dide, 20 per cent, more satisfactory as 
a medium than any other solution they 
have used. It casts a deeper shadow, 


bactei iologically 
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is non-toxic, non-irritating and is 
easily prepared. 

Hydronephrosis, tumors, even very 
small ones, as well as small malignant 
ulcerations of the kidney pelvis may 
be detected. Renal malformation is 
easily detected. Stricture of the ureter 
is beautifully and positively demon- 
strated. It is of more frequent occur- 
rence in both men and women than 
used to be supposed. 

Stones in the kidney may or may 
not be revealed by the x-ray. “‘A large 
stone which does not cast a shadow in 
the radiogram will show a thinning out 
of the shadow of the pyelogram at that 
point. If a shadow occurs in the kid- 
ney region a pyelogram will demon- 
strate its exact position in relation to 
the pelvis and therefore may be of great 
assistance in determining whether op- 
eration is necessary or desirable.” 

Fever, subacute infection, or a great 
deficiency in both kidneys contraindi- 
cates pyelography. The aged, the 
emaciated, or those in a_ temporarily 
weakened condition are excluded from 
this form of diagnosis. 


Perirenal Insufflation of Oxygen. Wm. 
Quinby, M.D., J. Urol. 9:13, 

January, 1923. 
N THIS paper and in the discussion 

following it the beautiful pictures se- 
cured by Carelli’s method of injection 
of CO,, are remarked upon but the dif- 
ficulties of the technique are held out 
as a warning. 

The author reports his own excel- 
lent results secured by the injection of 
oxygen. Details of his technique are 
fully given. He says that the operator 
with any reasonable powers of visual- 
ization and knowledge of anatomy 
should not encounter any such occur- 
rence as mediastinal emphysema _ or 
penetration of the bowel. Untoward 
results have followed in only one case 
in the author's practice and were due to 
adhesions about the kidney, the result 
of a previous surgical operation. 

Conclusions are: “‘First, that the 
method is of no danger in properly se- 
second, that the technique 
of its production is relatively easy; 
third, that in certain instances it may 
be of definite aid in arriving at a diag- 
hosis in properly selected cases, but 
fou:th, that in the majority of cases 
stereoscopic pyelograms well made will 
give all the information necessary or 
obtainable by the further injection of 
gas 


le« t ‘d cases; 





Carelli-Sordelli Method of Renal 
Pneumoradiography. Drs. Delherm 
and Laguerrier. Presse. med. 30: 
133-134, 1922. 

HE ordinary _roentgenographic 
methods fail to demonstrate the kid- 
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ney shadow in 25 per cent of the cases, 
and even calculi can not always be 
demonstrated. Pathological changes 
can not be demonstrated in most cases. 
Carelli and Sordelli conceived the idea 
of air injection into the renal capsule 
in a manner similar to the pneumoperi- 
toneum method. 

The apparatus consists of two glass 
containers, connected by a tube, one 
contains oxygen or carbon dioxide and 
the other contains colored water. With 
the aid of a rubber ball the water is 
forced into the gas containing cylinder 
thus forcing the gas into a rubber tube 
connected to the lumbar puncture 
needle used for injection, the quantity 
of gas can thus be gauged accurately. 

The technique is as folloys: With 
the patient lying on the abdomen the 
transverse process of the second lumbar 
vertebra is found by roentgenoscopy 
and the needle is inserted immediately 
above and at the outside of the trans- 
verse process, slightly bent cephelad. 
The deep layer of the fascia lumbodor- 
salis is pierced. This is accompanied 
with slight resistance, the needle is then 
lowered for one or one and one-half 
centimeters and if the needle is in the 
proper position there will be oscillations 
of the manometer synchronous with 
respiration. One must be certain that 
there is no blood or pus in the needle 
lumen before it is connected to the gas 
container. 

About 300 to 400 cc. usually pro- 
duces a feeling of slight tension and is 
suficient. The needle is then with- 
drawn, the patient placed on the back 
and roentgenograms made. CO,, ab- 
sorption is very rapid, so when one is 
not fully accustomed to the use of the 
method, oxygen is to be preferred. 

The author found this method very 
useful in a few cases. 


A. M. Prerrer, M. D. 
Roentgenography of Urinary Tract 

During Excretion of Sodium Iodid. 

Earl D. Osborne, M.D.; Charles 

G. Sutherland, M.D.; Albert J. 

Scholl, Jr., M.D.; and Leonard G. 

Rowntree, M.D., I. A. M. A. 80: 

368, February 10, 1923. 

HIS article reviews the use of va- 

rious mediums in the urinary tract 
and gives in detail the authors’ method 
of administering sodium iodid, and their 
roentgen technique. 

Conclusions are thus stated: (1) 
““By the method described, it is pos- 
sible to obtain roentgenograms of the 
urinary tract during the excretion of 
sodium iodid following its intravenous 
or oral administration. (2) The 
method uniformly gives excellent and 
accurate shadows of the urinary blad- 
der and renders reliable information 
relative to its size, shape, and location. 


(3) It has been partially successful in 
depicting the renal pelves and the 
ureters in a limited number of cases. 
(4) In a number of cases it assists in 
revealing the kidney itself through in- 
tensifying the renal s! (5) It 
has been proved a success in revealing 
the existence of residual urine in the 
bladder and in furnishing approximate 
information of the amount, thus elim- 
inating the necessity of catheterization 
and its attendant dangers of infection. 
(6) Oral administration of the drug 
will prove satisfactory for routine use 
in making roentgenograms of the blad- 
der, while for shadows or the ureters 
and kidreys intravenous injection of 
large doses of sodium iodid desir- 


able.”’ 


1adow . 


Duodenal Motility. Homer Wheelon, 
M.S., M.D. J.A.M.A. 80:615, 
March 3, 1923. 

HIS study was prompted by the 
finding by some experimenters that 
duodenal contents are normally regur- 
gitated into the stomach at the close of 
gastric d‘gestion and by the fact that 
reverse movements of barium are so 
often seen during radiographic examina- 
tions of the gastro-intestinal tract. 
Corroborative evidence is required to 
complete the studies begun before it 
can be known whether they have any 
practical clinical or physiologic value. 
The author summarizes his studies 
thus: ““(1) Barium in quantities of 
from 20 to 60 c.c. may be injected di- 
rectly into the duodenum without caus- 
ing distress, the stomach and duodenum 
having previously been emptied of their 
contents. (2) The first observed 
movement of the barium following in- 
jection into the duodenum is a more or 
less complete division of the mass at 

the point of greatest distention. (3) 

Following the primary partial division, 

barium is usually passed along both 

directions of the duodenum, the cen- 
tral portion being delivered to the up- 
per duodenum or cap, the distal por- 
tion to the jejunum. (4) Reverse 
movemerts of the barium sooner or 
later result in the complete filling of 
the cap, at which point barium may 

rest for a long period of time. (5) 

Following distention of the cap by re- 

verse movements, barium is passed for- 

ward by progressive movements which 
at times carry material through the 
point of original duodenal distention to 
lower segments. (6) Barium may be 
delivered from the point of distention 
to the stomach as the result of reverse 
movements. In the majority of in- 
stances, barium is passed into the 
stomach only after several injections 
of the duodenum. (8) Barium tends 
to rest at the point of injection—in- 
ferior flexure. This region is the usual 
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In one instance of 


point of injection. 
jejunum injection, marked reverse 
movements resulted in the lodgment of 
barium in the cap, stomach, and in- 
ferior flexure.” 





Relation of the Heart, Pericardium 
and the Heart Valves to the Anterior 
Chest Wall. Leon T. LeWald, 
M.D. Arch. Surg. 6:89, Janu- 
ary, 1923. 

HE author in his discussion of the 

value of roentgenograms in diagno- 
sis says the following: “In hypertrophy 
of the heart, the teleoroentgenogram is 
the best method of determining the 
amount of enlargement. When of ex- 
treme degree the findings are easily 
determined. When the question of 
minor degrees of hypertrophy or grad- 
ual increase of the size of the heart is 
the question to be determined extreme 
care in technique is necessary in order 
that the effect of respiration, displace- 
ment of the diaphragm, etc., may be 
taken into consideration. * * * In 
pericardial effusion, the roentgenologic 
examination is of great importance but 
the findings must be interpreted with 
great care. A case of calcified peri- 
cardium gave no physical signs indica- 
tive of the condition which was dis- 
covered in the fluoroscopic examination. 

Prior to any surgical procedure involv- 

ing the chest a careful roentgenologic 

examination in various positions should 
always be made.” 





A Case of Primary Sarcoma of the 
Heart. L. G. Pinault, M. D., 
F. A. C. S., Canadian M. A. J. 
13:108, February, 1923. 

Ts is a case report of a primary 
round cell sarcoma of the heart in a 

woman 47 years of age. Postmortem 

revealed a tumor the size of a hen’s 
egg which completely filled the right 
auricle. 

Tumor of the heart may not pro- 
duce any morbid symptoms unless it 
presses upon the auriculoventricular 
bundle of His, or unless it is so situ- 
ated as to produce stenosis or regurgi- 
tation at a valvular orifice. 

In the case reported there was edema 
of the legs, arms and trunk, greater 
in the right side than in the left. There 
was much free fluid in the peritoneal 
cavity and effusion in the right chest. 
The pulse was regular but weak; the 
heart sounds were regular but faint; 
respiration short and embarrassed; left 
lung apparently normal; right, dull to 
percussion with no breathing sounds. 
The mediastinal and heart shadows 
were larger than normal. 

The author of this paper quotes the 
following from an article by Dr. I. 
Perlstein written in 1918: “Only 30 
cases of sarcoma of the heart were 
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found after complete search of the liter- 
ature. To these is added a case in 
which the tumor originated apparently 
in the sub-epicardial areolar tissue. 
There is no characteristic clinical pic- 
ture of the condition. The symptoms 
are mostly those of a seriously disturbed 
cardiac activity. Excessive and re- 
peated hemothorax was the most strik- 
ing clinical feature of the case reported. 
Sarcomas of the heart occur at all ages 
but are most common in the vigorous 
years of life. Histologically, all types 
of sarcoma have been reported. The 
spindle cell variety is the one most fre- 
quently found. They occur more often 
in the auricles than in the ventricles and 
more frequently in the right than in the 
left side. Among the postmortem find- 
ings pericardial and pleural effusions 
and edema are common.” 





X-ray Examinations in Cases of Brain 
Tumor. Daniel D. Talley, Jr., 
M.D. Virginia M. Monthly, 49: 
639, February, 1923. 


X-RAY findings may occasionally 
establish the diagnosis in a case of 
brain tumor but this is rare. 

Bone tissue growths arising from the 
wall of the cranial bones and extend- 
ing inward, pressure changes in the 
cranial bones, and very occasionally a 
partly calcified tumor may give definite 
roentgenographic evidence of tumor 
but diagnosis established by visualiza- 
tion of the shadow of a soft tissue 
growth without other roentgen evidence, 
though it has been done in a few in- 
stances, is not possible in most cases. 
Correct interpretation of the changed 
appearances accompanying tumor 
growth is the key to diagnosis. 

Air injected into the ventricles fol- 
lowed by x-ray examination has some- 
times been of value but is very danger- 
ous and has in some instances been fol- 
lowed by death even when most ex- 
pertly done. None but a skilled brain 
surgeon can do it and even then the 
risk is very great. 

Conclusions: ““The value of the x- 
ray as a factor in brain tumor diagnosis 
depends upon one or more of the fol- 
lowing findings registered on the radio- 
graphs: (1) Actual visualization of 
the shadow of the growth itself or of a 
portion of the same. (2) Alteration 
in the appearance of the cranial walls 
or floor due to pressure. (3) Abnor- 
mality in the structure of a portion of 
the skull by reason of the fact that the 
tumor involves the bone or is attached 
thereto. (4) Evidence in the cranial 
walls of a growth which has involved 
the brain by metastasis. (5) Alltera- 
tion in the appearance of one or more 
of the cavities of the brain, after the 
injection of air for the purpose of vis- 
ualizing these cavities.” 


Personal Advances in Deep X-ray 
Therapy, A New Operating Table 


for Deep X-ray Therapy. Sinclair 
Tousey, M.D., Am. J. Electroth. 
& Radiol. 40:383, December, 
1922. 


THe writer records great benefit from 

x-ray treatment of cases of deafness 
due to atrophy of the optic nerve and 
plans a future paper upon the subject, 
in collaboration with Dr. Bell of the 
New York Eye and Ear Infirmary. 

He says: “Tumors of the pituitary 
gland or of the brain or of the struc- 
tures at the base of the brain call for 
the same methods, but with larger 
doses. Dr. Bell * * * and the present 
author will shortly report a case of 
tumor at the base of the brain which 
had caused blindness in one eye and 
great loss of vision in the other. Vision 
was restored in the second eye after 
deep x-ray therapy by the cross-fire 
method.” 





X-ray Treatment in the Diseases of the 
Ear, Nose and Throat. William A. 
Evans, M.D., J. Michigan M. Soc. 
188:65, February, 1923. 

THE writer says he states with con- 
fidence that radiation should play a 

prominent part in treatment of certain 

diseases of the eye, ear, nose and 
throat. 

The results are not due to direct 
bactericidal action of the rays but to 
some bliochemical change wrought by 
the rays in the tissues. 

There is not any danger to the neck 
glands if proper dosage is used. 

The author's conclusions are as fol- 
lows: “(1) Radiation through the 
upper respiratory passages has a defi- 
nite action on the bacterial flora, as evi- 
denced by sterilizaton of the throat, 
both as regards the Kloebs-Loeffler ba- 
cillus and the hemolytic-streptococcus 
and other organisms. (2) Cases of 
simple lymphoid hypertrophy both in 
the child and in the adult, should be 
treated by radiation rather than by the 
surgical removal of the offending tissue. 
(3) There is a type of lymphoid in- 
fection in which satisfactory results will 
be obtained only by the combination of 
the ultraviolet ray and the x-ray.* 
(4) Actively infected tonsils should 
be surgically removed. This includes 
cases showing the usual serious com- 
plications of tonsillitis, such as enco- 
carditis, nephritis, acute arthritis, etc. 
(5) Little or no beneficial results are 
obtained in treating tonsils of the fib: oid 
type. (6) Postoperative radiation 
will increase the percentage of surgical 
cures. (7) The stmulating action of 
the ray can be used to overcome |oW 
grade infections of the middle ear ind 
also stimulate healing in the several 
areas. 
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*Reference i here made 


in the main 
part of the text to acini upon the com- 
bined use of x-ray ind ultraviolet rays 
(See Jour. Radiol. April, 1922). 


Indications for Radium Therapy in 


Ophtho-Otolaryngology. R. E. 
Loucks, M.D., J. Michigan M. 
Soc. 22:63, February, 1923. 

R. LOUCKS says that radium 


treatment is indicated and is spe- 
cific in basal cell carcinoma which in- 
volves the skin covering the orbit and 
lids of the eye, in epithelioma of the 
palpebral borders, in lupus vulgaris or 
rosacea of the skin surrounding the pal- 
pebral fissure, in sarcomas, carcinoma 
and other tumors involving the orbit, in 
vernal catarrh, pterygium and 
healing ulcers of the cornea or con- 
junctiva. 
and 


slow 


Relief is offered in trachoma 
benefit’’ in glau 
Palliation is afforded in senile 


“questionable 
coma. 
cataract. The cornea and the optic 
nerve are resistant to the action of the 
gamma rays of radium. 

In treating the external ear or au- 
ditory canal caution must be exercised 
as the cartilage is extremely susceptible 
to the rays. In radium therapy of the 
middle ear there is a possibility of bone 
necrosis if improper technique is used. 
The author has found that chronic pro- 
gressive deafness “‘is benefited in so far 
as the fibrosis of the external canal in- 
tensifies sound." He recommends ra- 
dium treatment for chronic fistula fol- 
lowing operation for mastoids. 


[he well known pathology of the 
oral cavity amenable to radium treat- 
ment he merely mentions but draws at- 
tention to the specific action of the beta 
rays on leukoplakia of the buccal mu- 
cous membrane. He recommends ra- 
dium treatment for growths within the 
of either septum turbinals, 
growths of the pharynx, nasopharynx 
and tonsils, and says that treatment 
with radium will prevent recurrence of 
polpi after surgical removal. Results 
of treating chronically infected ton- 
sils without excessive hypertrophy are 
satisfactory in his practice but he has 
not had success with malignant growths 
of the larynx. 


nares or 


In treating papillomas direct appli- 
cation is used unless surgical treatment 
is employed, in the latter case preopera- 
tive and postoperative radium treatment 
is given. 

Cervical adenitis, whether tubercu- 
lous or staphylococcic, responds to 
gamma rays of radium. He would ra- 
diate all cases of enlarged lymph nodes 
befo tonsillectomy. 





Cancer of the Larynx. Chevalier 
Jackson, M.D., Ann. Surg. 77:1, 
January, 1923. 

H! term “‘precancerous condition” 
is used in this paper not in a purely 


ABSTRACTS 





AND REVIEWS 


scientific, histological sense, but in the 
sense of a condition which, while not 
malignant, is often precursory to ma- 
lignancy. 

Laryngeal irritation from any cause, 
chronic laryngitis, keratosis, syphilis, 
pachydermia, so-called prolapse of the 
ventricle, and benign growths when 
they occur in a person of precancerous 
age “‘may be contributory factors in the 
etiology of cancer and as such should 
be cured surgically or otherwise as may 


be indicated. * * * There will be 
fewer deaths from laryngeal cancer 
when every member of the medical 


profession fully realizes the frequently 
malign nature of chronic hoarseness.” 


A Skin Cancer Following Exposure to 
Radium. Ward J. MacNeal, M.D. 
and George S. Willis, M. D., 
J. A. M. A. 80:466, February 17, 
1923. 

HIS reports the case of a patient 
who was a physician in one of the 
leading hospitals and who worked with 
x-rays from 1905 to 1917, employing 
precautions for self-protection all that 
time. However, from 1912 to Tune, 

1920, he had handled radium without 

any such precautions. Up until 1915 

he used small quantities but from that 

time on he used large amounts and 
had habitually handled  individua! 
tubes of from 200 to 365 mg. between 
the right thumb and forefinger. 
Various changes began to be ob- 
served late in 1918 and since early in 

1920 the skin changes have required 

constant care. “In September, 1922, 

a fissure on the ball of the right thumb 

manifested a peculiar and extremely 

painful alteration in character, and on 
excision in October this lesion proved 
to be a squamous-cell carcinoma.” 

The authors attribute the growth to 
the exposure to radium. 





Treatment of Leukemia by Means of 
the X-ray. Jackson W. Landham, 
M.D., J. M. A. Georgia 12:51, 
February, 1923. 

HE term leukemia is here limited to 

the myelogenous and _ lymphatic 
forms of the disease. 

Myelogenous leukemia is clinically 
made manifest by weakness, splenic 
tumor, secondary anemia, dyspnea, Joss 
of weight, pain in the left hypochron- 
driac region in some cases, and a great 
increase in the total leukocyte count 
though the differential count may re- 
main practically normal. 

Lymphatic leukemia will show en- 
largement of the lymphatic glands, par- 
ticularly the cervical and axillary ones, 
fever, weakness, hemorrhage from the 
mucous membrane of the nose, mouth 
or gastro-intestinal tract, also anemia 
and dyspnea. There is a great in- 





crease in the total leukocyte count and 
the differential count will show this to 
be due to an increased number of large 
and small lymphocytes. 

All forms of treatment are unsatis- 
factory in this disease. Pearce, Krumb- 
haar and Frazier are authorities who 
say that splenectomy is contraindicated 
in the various forms of leukemia. Med- 
ical treatment with arsenic and benzol 
may bring temporary symptomatic and 
hemologic recovery for about a year. 

The technique of x-ray treatment is 
described and five case reports are ap- 
pended. Of these five cases one has 
retained normal blood ccunt 
June, 1920, and pursues his usua! oc- 
cupation but requires treatment at in- 
tervals of from two four months. 
Another patient has retained a normal 
blood count since May, 1921. An- 
other was kept normal for a period of 
two years but upon the advice of 
friends went to another city for radium 
treatment, and died three months 
later. The other patients died, one two 
weeks after treatment was begun and 
one two months after. 


a since 


to 


The author’s conclusions are: “‘(1) 
Blood counts are absolutely necessary 
in the diagnosis and for the indications 
of therapy in leukemia. (2) Surgical 
procedures in leukemia are contraindi- 
cated. (3) Medical treatment is of 
temporary benefit. (4) Radiation ther- 
apy produces beneficial resultss by a 
direct action on the blood cells and by 
forming leukolytic substances in the 
blood stream which have the power of 
lowering the white cell count. (5) 
Since the percentage of myelocytes does 
not seem to be reduced unless treatment 
is applied over the shafts of the long 
bones it would seem that the dualistic 
theory of the origin of leukocytes is 
correct.” 





The Role of Neoplasia in Parasitic 
Disease of Plants. Isaac Levin, 


M.D. and Michael Levine, M.D., 


Cancer Division of the Monthore 
Hospital for Chronic Diseases. J. 
Cancer Research, 7:171, April, 
1921. 


HE authors’ conclusions are as fol- 

lows: “Neoplasia in parasitic dis- 
eases of plants, unlike the neoplasia in 
animal cancer always represents a pro- 
tective reaction of the plant organism 
against the invasion of a parasite. 

“Unlike malignant neoplasia in the 
animal, which has no finality and dies 
only with the death of the whole host 
organism, plant neoplasia always com- 
pletes a life cycle. It has a period of 
progressive proliferation of undifferen- 
tiated cells, is frequently transformed 
into adult differentiated tissue, and then 
regression and death occur before the 
complete destruction of the host. Thus 
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it behaves more like reactive neoplasia 
in an animal than like animal cancer. 

““Neoplasia in parasitic diseases of 
plants never represents a malignant tu- 
mor in the true meaning of the term in 
animal pathology. 

“Neoplastic tissue in plants is con- 
structed of only one type of cells and 
presents therefore an ideal material for 
the study of tumor formation. 

“The true relation between the for 
mation of reactive neoplasia and the 
pathogenesis of malignant tumors in the 
animal is as yet not established. The 
relation between infectious granuloma, 
Hodgkin’s lymphoma, and lymphosar- 
a true malignant tumor—pre- 
The clearing up of 


coma 
sents an instance. 
this point may aid greatly in the es- 
tablishment of the true etiology ol 
cancer. 

“The points considered in the pre- 
vious paragraphs make it evident that 
the study of neoplasia in plants should 
become an integral part of all phases 
of cancer research, whether aiming at 
the elucidation of the etiology or path- 
ogenesis of the disease or of the cor- 
rect basis for therapy.” 


Radium Treatment in Cancer of the 
Cervix. Clark D. Brooks, M.D.., 
and Wm. R. Clinton, M.D., J. 


Michigan M. Soc. 188:80, Febru- 
ary, 1923. 
THE factors which determine opera 


bility are grouped in outline form. 
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Preoperative x-ray treatment of 
pelvic lumbar glands, and hypochron- 
driac regions (both anterior and pos- 
terior exposures), and radium locally 
are used by this author. Two or three 
weeks later if laparotomy shows no me- 
tastases to the liver, lumbar and iliac 
glands a panhysterectomy is done. This 
is followed a month later by deep x-ray 
therapy and another treatment follows 
in three months. 

In borderline cases sometimes radium 
or x-ray is used alone or combined in 
preoperative treatment and panhysterec- 
tomy follows in four or five weeks. 

From 1200 to 3600 mgm. hours of 
exposure to radium are given. 

X-ray Treatment of Uterine Hemor- 

rhage and Fibroid Tumors. John S. 


Derr, M. D., J. M. A. Georgia 
12:56, February, 1923. 
A SHORT abstract is given of the 
The first 
was published in 1904, the last in 
1921. The authors are Foveau De 
Courmelle, Urquhart Bartholomew, 
Guilleminot and Lacquerriere, Bor- 
dier, Harnisch, Raymat of Barcelona, 
J. A. Corscaden, Kreutzmann, Be- 
clere, L. Martindale, Pfahler, J. E. 
Panneton, I. W. Edem and L. Provis, 


A. A. Matthews, and Shu- 


maker. 


fifteen articles reviewed. 


George 


The author of the review presents a 
brief report of forty of his own cases 


and describes the technique generally 
used. 





Quartz Light Therapy and Its Relation 
to Preventive Medicine. Leo C. 
Donnelly, M.D., Am. J. Electroth. 
& Radiol. 40:390, December, 
1922. 

HE conditions which have yielded 

to ultraviolet therapy are listed as 
follows: baldness, acute ear infection, 
delayed convalescence after operation 
for mastoids, diphtheritic throats, septic 
sore throat (either aborted or duration 
of attack shortened), pyorrhea alveo- 
iaris, Vincent's angina, intestinal infec- 
tions of diarrheic nature (quickly re- 
lieved) and pain of gastric ulcer. In 
his discussion of the relief afforded in 
pain from gastric ulcer the author cites 

1 case of long duration, treated by a 

gastro-enterologist of international rep- 

utation. Ass a last resort before op- 
erating the latter referred the patient 
for ultraviolet treatment and was great- 
ly surprised and gratified with the re- 

sults as the patient's general health im 

proved wonderfully after six months of 

combined medical and ultraviolet ray 
treatment. 
The treatment has an anacid effect, 

a local sedative action upon nerve cen- 

ters with a general tonic or systemic 

effect. 

No claim is made for cure by quartz 
light but plus adequate medical care it 
is of great benefit. 











